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INTRODUCTORY  NOTE,  BY  THE  SECRETARY. 


The  volume  herewith  presented  contains  many  important  and  valuable 
papers  on  subjects  intimately  connected  with  the  public  health,  and  in 
character  and  ability  fully  sustains  the  exalted  reputation  of  its  prede- 
cessors. 

A  few  papers  have,  owing  to  the  size  of  the  volume,  been  laid  over 
for  future  consideration  by  the  publication  committee.  Such  a  disposal 
is  not  a  rejection,  or  an  indication  of  any  less  merit  than  is  found  in  the 
papers  published,  but  came  of  a  necessity. 

The  publication  committee  have  placed  the  report  of  the  Committee 
on  Compulsory  Vaccination  among  the  leading  papers  of  this  volume, 
believing  that  its  marked  ability  and  somewhat  exhaustive  character  give 
it  a  dignity  much  above  that  of  a  report.  It  is  believed  that  this  paper 
so  broadly  covers  the  subject,  that  this  Association  will  need  to  give  but 
little  space  to  the  subject  of  vaccination  for  some  years  to  come. 

The  stenographer's  report  of  the  proceedings  and  discussions  was  very 
defective,  and  technical  terms  and  proper  names  often  struggled  for  a 
semblance  of  their  true  individuality.  Hence  much  labor  has  been 
required  to  put  this  part  of  the  work  in  shape.  It  would  be  strange  if 
some  errors  did  not  still  remain. 

The  Secretary,  in  the  capacity  of  editor,  trusts  that  this,  his  first  vol- 
ume, which  has  required  of  him  many  hours  of  hard  labor,  will  meet  the 
approbation  of  every  member  of  this  Association  :  then  he  will  feel  that 
it  is  in  no  degree  "  Love's  labor  lost." 
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HYGIENE:  ITS  SCOPE,  ITS  PROGRESS,  AND  ITS  LEAD- 
ING AIMS. 

INTRODUCTORY  ADDRESS  AT  THE  ANNUAL  MEETING  IN  DETROIT, 
NOVEMBER   13,  1883. 

By  EZRA  M.  HUNT,  A.M.,  M.D., 

Of  New  Jersey, 
PRESIDENT  OF  THE  ASSOCIATION. 

About  eleven  years  ago,  on  a  September  day,  a  few  gentlemen  met  in 
the  parlor  of  the  Ocean  hotel,  at  Long  Branch,  and  completed  the  organ- 
ization of  the  American  Public  Health  Association.  With  its  parentage 
in  the  Empire  state  and  its  nativity  in  New  Jersey,  it  added  the  strength 
of  the  one  to  the  true-blue  earnestness  of  the  other,  and  made  its  outlook 
upon  the  ocean  the  symbol  of  its  breadth  of  purpose  and  grandeur  of  result. 

It  is  often  said  of  men,  that  they  builded  better  than  they  knew  ;  but 
these  men  knew  much  of  what  they  were  attempting  to  build.  They 
were  neither  novices  nor  adventurers.  They  had  caught  the  first  gleaming 
of  an  opening  light  as  it  dawned  over  the  mountain-tops  ;  and  although 
it  were  but  twilight,  they  knew  that  it  meant  the  daylight  of  a  new  science 
and  of  a  progressive  art.  Some  of  them  had  been  members  of  quarantine 
conventions,  which  had  discussed  great  questions  of  national  and  interna- 
tional protection.  Others  had  had  large  experience  in  the  disabilities  of 
city  life,  and  had  witnessed  the  sad  destructiveness  of  preventable  disease. 
They  already  had  a  Stephen  full  of  spirit  and  power,  an  Elisha  wrapped 
in  his  mantle  of  prophetic  foresight,  a  Ranch  with  good  sanitary  sub- 
stance, and  a  White  and  a  Snow  fit  standard-bearers  of  a  science  and  an 
art  whose  purpose  is  that  cleanliness  which  well  befits  personal  puritv. 
They  had  been  joined  by  a  goodly  company  of  aids,  and  the  Chariot  of 
Israel  and  the  horsemen  thereof  were  equipped  as  men  valiant  for  truth 
and  determined  upon  a  vigorous  advance.  If  you  will  read  over  carefully 
the  twenty-six  subjects  they  assigned  to  committees,  and  the  names  of 
those  they  chose  to  make  reports,  you  will  find  a  breadth  of  conception 
worthy  of  the  men  and  of  their  cause,  as  also  far  in  advance  of  the  pro- 
fessional and  public  sentiment  of  their  day. 

No  ordinary  work  marked  the  earlier  meetings  of  this  association. 
They  were  planned  with  deliberate  forethought.  They  were  executed 
and  adjusted  with  careful  adaptation  to  periods  and  localities.  The 
claims  of  scientific  research,  the  testimony  of  expert  investigation,  and 
the  analysis  of  the  facts  of  sanitation,  were  not  overlooked.  Popular 
addresses  from  studious  and  zealous  amateurs,  and  the  full  jDublication  of 
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a  public  press  whose  audience  and  influence  were  directly  secured,  made 
it  worth  while  for  the  great  populace  to  bend  a  listening  ear. 

I,  for  one,  cannot  tell  you  how  heartily  grateful  I  feel  in  the  presence 
of  those  men,  who,  with  hand-work,  head-work,  heart-work,  and  purse- 
work,  moved  steadily  along  in  the  great  effort  to  disenthrall  a  nation  from 
the  shackles  of  physical  insanity. 

Since  the  earlier  years  we  have  passed  through  perils  as  well  as  happy 
experiences.  The  Richmond  meeting  met  issues  and  had  results  which, 
whatever  may  betide  to  individuals  or  boards,  can  never  have  its  blessings 
effaced.  The  gratitude  of  Memphis  is  something  more  than  the  response 
of  an  Egyptian  oracle.  The  Southern  seaboard  and  the  valley  of  the 
Mississippi,  amid  all  the  theories  about  jurisdiction,  smile  at  each  other, 
with  thanks,  over  the  practical  protection  of  the  coast  and  inland  quaran- 
tine they  were  able  to  secure.  Nashville  grasped  our  hands,  while  its 
citizens  enrolled  their  names  by  the  hundred  for  our  aid  ;  and  New 
Orleans  repeated  the  welcome,  while  it  pointed  to  the  wonder-working 
results  of  its  voluntary  sanitary  administration.  Savannah  borrowed  a 
zeal  and  activity  from  our  meeting,  which  are  now  aiding  its  citizens  in 
reform.  Indianapolis  enabled  us  to  change  from  a  merely  popular  con- 
vention to  an  association  guarding  against  promiscuous  rule,  and  yet 
asserting  that  no  creed,  no  occupation,  no  sex,  no  favoritism,  should 
exclude  any  one  who  was  certified  as  having  done  good,  honest,  efficient 
work  in  this  specific  field. 

We  seek  a  catholicity  as  broad  as  charity,  but  select  as  character  and 
knowledge_  ought  to  be,  and,  putting  a  new  pillar  of  strength  at  our  por- 
tals, we  propose  to  adorn  it  with  richer  trophies  of  science  and  to  entwine 
it  with  the  productive  achievements  of  art. 

During  our  brief  existence,  what  a  change  has  been  wrought  in  the 
status  of  our  work  and  in  the  breadth  and  tillage  of  the  field  for  our 
operations  !  To  recount  it  would  of  itself  occupy  the  hour.  The  great 
awakening  of  public  sentiment  is  such  that  it  has  become  our  duty  to  sift 
the  superficial  from  the  substantial,  to  guard  against  crude  and  callow 
advices,  to  cry  out  for  a  zeal  according  to  knowledge  on  the  part  of  sani- 
tary reformers,  and  to  see  to  it  that  the  practice  is  not  damaged  by  the 
dabblings  of  too  hasty  and  incongruous  efforts. 

But  we  may  well  inquire,  Why  is  it  that  just  now,  in  the  nineteenth 
century  of  the  world,  there  has  been  this  great  awakening  and  advance? 
Surely,  parts  of  the  world  have  been  full  of  people  before,  and  cities  have 
crowded  their  populations  into  close  proximity.  Sickness,  pestilence, 
and  death,  as  also  attempts  to  avert  them,  are  no  new  things.  The  classic 
Herodotus  has  given  us  a  description  of  the  Grecian  plague  as  graphic 
and  as  touching  as  any  of  the  later  descriptions  of  cholera  and  yellow 
fever.  Hippocrates,  Thucydides,  Hecker,  and  Bascom  have  written 
details  of  epidemics  as  appalling  as  any  that  have  visited  the  more  mod- 
ern world.  The  Roman  satirists  depicted  in  scathing  metre  the  physical 
degradations  of  the  times.  Those  of  the  middle  ages  revelled  amid 
terror,  superstition,  and  despair,  and  hurried  their  helpless  victims  by 
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families  and  by  streets  into  promiscuous  graves.  Yet  Greece  and  Rome 
were  not  lands  of  ignorance,  and  in  the  middle  ages  intelligence  and 
observation  were  not  dead.  The  "  Regimen  Sanatatis  Salerni,"  or  the 
Code  of  Salerno,  had  scores  of  editions,  in  various  language,  between 
the  twelfth  and  sixteenth  centuries. 

If  you  will  judge  of  the  inquiring  spirit  of  the  day  by  some  of  the  sub- 
jects of  the  dissertations  of  Boerhaave,  such  as  "  De  Distinctione  Mentis 
a  Corpore,"  or  that  remarkable  essay,  "  De  Comperando  Certo  in  Phys- 
icis,"  or  his  latest  thesis,  "  De  Honore  Medici  Servitute,"  in  which  he 
represents  the  physician  as  the  servant  of  Nature,  whose  activity  he  is  to 
awaken  and  direct,  you  will  see  that  it  was  not  the  absence  of  a  longing 
after  the  true  light  that  made  the  results  of  investigation  so  meagre  and 
ill  defined. 

In  many  an  ancient  city  are  still  to  be  seen  these  testimonies  that  the 
people  were  not  unimpressed  or  unaffected  by  the  perils  of  disease,  and 
that  they  were  intensely  inquisitive  as  to  methods  of  deliverance.  The 
village  of  Oberammergau  in  the  Bavarian  highlands,  and  the  Passion 
Play  (first  performed  in  1634)  which  has  made  its  name  familiar,  are  but 
an  illustration  of  the  awe  and  intensity  of  desire  which  seized  upon  men 
to  be  free  from  the  very  evils  which  were  the  results  of  their  own  ignorant 
devices.  "  The  Passion  Play  originated  in  an  outbreak  of  what  was 
called  plague,  though  it  was  probably  typhus  fever.  The  malady  was 
imported  by  a  peasant  who  came  to  visit  some  relations,  and  it  resulted 
in  the  death  of  eighty  persons.  This  caused  so  great  a  panic  that  the 
superstitious  inhabitants  determined  to  institute  a  passion  play,  which 
was  to  be  repeated  every  ten  years  if  the  plague  ceased.  As  this'took 
some  time  to  organize,  the  plague  had  time  to  wear  itself  out  before  the 
performances  were  completed,  and  they  have  consequently  been  repeated 
every  ten  years."  1 

In  English  history  we  ever  and  anon  trace — in  civil  laws,  in  blue-book 
records,  in  curfew  orders,  in  household  inspections,  and  in  efforts  amid 
actual  visitations — this  reaching  out  of  desire  for  a  greater  familiarity  with 
the  conservative  conditions  of  human  life.  So  prominent  were  the  evils 
of  insanitary  conditions,  that  Sir  John  Harrington,  a  great  favorite  with 
his  godmother,  Queen  Elizabeth,  who  was  temporarily  banished  from 
her  court  for  writing  a  work  upon  an  objectionable  theme,  entitled  "The 
Metamorphosis  of  Ajax,"  nevertheless  had  his  book  pass  rapidly  through 
three  editions.  And  if  you  will  turn  to  the  word  jakes,  in  our  Worces- 
ter's Dictionary,  you  will  find  the  following  note:  "  Sir  John  Harring- 
ton, in  1596,  published  his  celebrated  tract  called  '  The  Metamorphosis 
of  Ajax'  (pronounced  ajax),  by  which  he  meant  the  improvement  of  a 
jakes  or  necessary,  by  forming  it  into  what  we  now  call  a  water-closet, 
of  which  Sir  John  was  clearly  the  inventor." 

But  how  utterly  inadequate  was  every  attempt  that  could  be  made, 
and  how  imperfect  every  conception  as  to  the  essential  laws  of  human 
life  and  the  recondite  conditions  of  its  existence  !    When  the  Greek  said 

1  London  Lancet,  N.  Y.  edition,  November,  1880,  page  473. 
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"  TvbOi  ffiaurov,"  he  did  not  even  mean  a  knowledge  of  the  human  frame- 
work. The  grove  of  Plato's  Academy  and  the  Lyceum  of  Aristotle  were 
employed  about  philosophies  that  threw  no  rays  on  the  problems  of  phys- 
ical life.  The  only  redeeming  fact  was,  that  somehow  experience  had 
taught  that  games  and  athletic  exercises  made  a  noble  race.  We  must 
not  be  too  censorious  because  Lycurgus,  in  the  absence  of  all  other  light, 
thought  that  feeble  children,  for  the  strength  of  the  race,  had  better  be 
helped  to  die,  and  physical  prowess  be  secured  by  the  laws  of  heredity. 
It  was  only  when  progress  in  other  sciences  and  arts  made  it  possible  to 
apply  these  to  the  interests  of  life,  that  men  began  to  see  the  wide  vista 
opening  in  this  direction.  As,  under  the  light  of  modern  knowledge,  one 
after  another  of  the  sciences  began  to  be  developed,  and  to  spread  out 
from  its  general  classification  into  a  branch  by  itself,  it  was  soon  apparent 
that  these  admitted  of  application  to  health  and  life. 

The  sciences  and  arts  have  no  higher  possibilities  than  such  as  aim  at 
the  bettering  of  human  conditions.  This  always  means,  to  teach  men 
how  to  live,  and  that  always  includes  the  best  physical  interests  of 
humanity.  To  know  perfectly  the  law  of  a  human  life,  to  know  how  so 
to  conserve  that  law  as  to  secure  to  it  its  normal  conditions  within  itself, 
and  to  abate  or  prevent  such  environment  as  shall  jeopard  it, — that  is  the 
Ultima  Thule  of  the  sciences. 

The  moment  that  Biology  became  a  possibility,  that  moment  it  was 
crowned  as  the  rightful  king  among  the  sciences,  because  it  had  in  charge 
to  analyze  and  classify  facts  so  as  to  respond  to  the  demands  of  life.  The 
conservation  of  Human  Life,  the  most  important  of  all,  at  once  opened 
its  sphere  for  patient  industry  and  investigation,  bidding  the  devotees  of 
many  sciences  and  arts  to  bring  their  choicest  results  to  bear  upon  the 
great  problem  of  human  existence.  It  is  not  by  astute  plan,  but  by 
necessity,  that  this  department  caps  a  climax.  The  need  of  it  is  not  only 
a  self-evident  proposition,  but  an  inevitable  consequence. 

If  man  were  only  a  machine,  then  mechanics  would  be  enough,  and, 
its  highest  results  and  applications  being  studied  in  reference  to  man,  the 
web  and  woof  of  life  would  be  all  woven.  If  physiology  were  only  the 
doings  of  a  chemical  laboratory,  then  chemistry  would  be  enough,  and 
life  could  be  solved  in  the  lecture-room  by  retorts  and  chemicals.  If 
nerve  force  and  electricity  were  identical,  then  in  the  study  of  the  elec- 
trical phenomena  we  could  unfold  the  telegraphic  and  magnetic  mys- 
teries of  existence.  If  the  body  were  only  the  residence  of  the  mind  in 
the  sense  that  a  jewel  is  set  in  a  casket,  instead  of  being  intertwined  with 
its  minutest  workings,  then  could  we  study  each  alone,  and  care  not  for 
the  mystery  of  relationship.  But  here  we  are  with  life,  the  great  con- 
crete of  all  knowledge,  now  certified  by  science  and  knowledge  as  admit- 
ting of  wonderful  exploration,  and  that  exploration  having  direct  bearing 
upon  the  prolongation  of  life,  and  its  deliverance  from  multitudes  of 
complications  which  embarrass  it. 

What  physician,  what  philanthropist,  what  moralist,  as  he  looks  out 
upon  the  physical  entanglements  of  human  life,  has  not  longed  for  some 
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open  vision  by  which  he  could  see  that  God  in  His  infinite  providence 
had  in  operation  laws  that  if  applied  would  secure  greater  health  and 
happiness  to  humanity,  and  which  were  the  exception  only  because  man 
by  ignorance  or  vice  had  come  within  the  domain  of  the  destructive  forces, 
which  necessarily  and  conservatively  involve  the  penalties  of  lawlessness? 
And  has  not  that  vision  begun  to  appear  in  our  day?  Is  it  not  this  that 
marks  the  change  from  the  past  to  the  present,  and  gives  us  a  new  science 
as  the  result?  Is  not  every  science  and  every  art  bringing  its  gifts,  and 
its  graces,  too,  and  in  exuberant  profusion  placing  them  around  and 
about  us,  and  pointing  out  the  fact  that  they  bear  on  life?  The  materials 
come  faster  than  those  for  the  building  of  the  temple  of  Solomon.  All 
Sheba  is  here  with  her  gifts.  No  wonder  that  every  neophyte  starts  to 
build,  while  the  most  skilful  are  appalled  for  fear  of  a  chaos. 

Yet  there  are  master  workmen,  and  skilled  aids  are  multiplying,  and 
this  grand  material  shall  be  arranged  for  the  welfare  of  humanity.  The 
fact  having  been  duly  ascertained  and  certified  in  our  day,  that  the 
reign  of  law  is  everywhere  accurate  and  supreme  in  the  microcosm,  man, 
and  in  his  environment,  the  world,  that  the  laws  of  normal  correspon- 
dence are  equally  harmonious  and  sublime,  and  that  we  have  by  various 
advances  in  knowledge  and  art  been  furnished  with  the  tools  for  digging 
out  the  precious  ore  of  truth,  it  is  no  longer  hypothetical  to  work  and 
work  on  as  those  assured  of  ultimate  success.  When  once  the  key  is 
known  to  fit  which  opens  the  way  into  the  Alhambra,  what  recks  it  that 
you  have  not  yet  seen  all?  To  know  that  you  are  within,  and  have  effi- 
cient guides,  is  itself  "  the  gayety  of  an  endless  success." 

When  Columbus,  from  ship-board,  cried,  "  I  see  a  light,"  he  knew 
that  though  it  were  but  a  pine  knot  it  meant  land.  Thus,  when  along  a 
wooded  country  road,  in  my  own  practice,  the  first  wires  for  electric 
light  were  planted  as  a  quiet  experiment,  and  a  revolving  magnet  one 
night  lighted  up  the  by-way,  it  was  an  imperfect  thing,  but  it  told  that 
streets  and  avenues,  busy  with  the  hum  of  moving  crowds,  all  over  the 
wide  world,  would  yet  shine  with  a  lustre  that  would  pale  the  moon  and 
make  darkness  brilliant  as  the  light  of  day. 

We  know  not  what  "  unexplored  remainders  of  the  human  constitution 
are  yet  to  be  illumined,"  and  what  mysteries  of  life  are  as  yet  unexplained 
or  unrecognized  in  the  world  about  us,  and  how  little  of  perfect  explora- 
tion has  been  done  ;  but  we  do  know  that  there  is  no  mistake  as  to  the 
discovery  of  methods  and  the  possibilities  of  progress,  and  that  these  are 
of  such  a  type  as  necessitate  and  certify  that  life  will  continue  to  be  ex- 
plored until  its  choicest  secrets  are  yielded,  and  the  results  applied  to  the 
prevention  of  disease. 

The  laws  of  life  being  known,  and  known  as  definite,  and  aids  being 
furnished  to  estimate  the  modes  and  degrees  of  variation,  we  are  not 
easily  waylaid  or  baffled  in  the  inquiry.  But  we  must  not  forget  that  it 
is  not  enough  that  we  come  to  know  what  law  is  as  applied  to  life,  and 
how  reliable  is  its  method  of  working.  Life  itself,  as  we  find  it,  has  often 
so  much  departed  from  the  law,  that  a  study  of  how  to  get  back  is  a 
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department  of  hygiene  by  itself.  It  means  more  than  therapeutics,  more 
than  the  usual  restoration  from  sickness  to  health.  When  he  has  found 
the  right  way,  a  sanitarian  cannot  catch  up  a  human  body  5nd  whirl  it 
back  into  its  sphere  ;  he  cannot  by  an  edict  abate  all  the  surroundings. 
If  he  could,  the  very  abruptness  might  be  a  discord  and  a  disease. 

The  way  of  retracing  wrongness  until  it  comes  to  rightness  is  a  won- 
derful sanitary  attainment.  The  pliability  and  adjustment  that  belong 
to  that  immense  stretch  of  territory  between  the  abnormal  and  the  nor- 
mal are  no  small  consideration  :  when  changes  have  occcurred,  and  de- 
partures from  the  normal  are  clearly  defined,  we  have  often  to  be  tenta- 
tive. The  bow  that  has  been  long  on  hand,  if  bent  straight  by  one  strong 
pull,  is  broken.    Some  sanitary  work  is  done  just  about  that  way. 

Dealing  with  a  changed  life,  and  finding  established  habits,  confirmed 
environments,  it  may  be  organic  changes,  we  are  to  apply  principles  to 
a  study  of  the  conditions  of  adjustment  as  well  as  to  the  basic  law. 
There  is  a  law  of  adaptation  within  the  range  of  health.  The  best 
chance  of  recovery  is  often  a  treatment  that  is  mostly  hygienic.  Thus 
the  new  science  not  only  has  its  sphere  in  the  treatment  of  health,  but  in 
the  study  of  that  series  of  laws  which  relates  to  abnormal  conditions,  and 
indicates  what  hygienic  adjustments  have  to  be  made  in  order  to  retrace 
our  way  back  to  the  sphere  in  which  the  original  forces  of  nature  can 
have  their  full  play.  Thus  many  a  physician  finds  he  has  to  be  a  sanita- 
rian because  he  wants  to  be  a  good  physician. 

Not  a  few  noble  minds  are  much  disturbed  to  know  whether  hygiene 
is  a  science,  a  philosophy,  or  an  art.  Let  such  turn  to  Quintelet,  as  he 
asks  whether  statistics  is  an  art,  or  a  science.  "  Before  replying,  I  will 
in  my  turn  ask,  Which  was  botany  at  its  birth, — an  art,  or  a  science?  * 
*  *  How  defective  were  the  first  inventories  of  the  vegetable  kingdom, 
even  under  the  idea  of  an  art ;  and  how  little  was  it  considered  that  bot- 
any would  one  day  become  constituted  a  science  !  Who  dreamed  then 
of  the  ingenious  and  profound  classification  since  created, — of  vegetable 
anatomy,  which  should  initiate  us  in  the  most  intimate  details  of  the 
structure  of  plants,  and  of  physiology,  which  reveals  to  us  the  mysterious 
phenomena  of  their  development  and  their  reproduction  !  What,  for 
their  part,  were  mineralogy,  zoology,  and  even  astronomy?  *  *  * 
A  science,  before  presenting  itself  in  its  true  character,  is  compelled  to 
undergo  different  phases.  *  *  *  All  sciences  of  observation  at  their 
commencement  were  arts,  for  they  were  confined  to  grouping,  in  a  more 
or  less  successful  manner,  collections  of  facts  belonging  to  a  particular 
order  of  things  ;  and  it  is  by  the  comparison  and  the  study  of  these  facts 
that  they  afterwards  become  elevated  to  the  rank  in  which  we  see  them 
shine  in  the  present  day.  *  *  *  If  it  still  presents  itself  as  an  art  to 
the  eyes  of  the  majority,  its  future  is  not  doubtful  to  those  who  can  con- 
sider the  sciences  of  observation  in  a  philosophical  point  of  view." 

We  can  bide  our  time.  If  the  study  of  a  plant,  of  a  mineral,  of  an  in- 
sect, has  grown  into  a  science,  there  is  no  danger  but  that  the  study  of 
life  as  it  exists  in  man,  and  the  conditions  by  which  it  is  adapted  to  its 
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environment  and  kept  from  harm,  will  certify  itself  as  a  science.  We 
might  almost  rest  its  claims  on  the  fact  that  so  many  sciences  recognize 
themselves,  and  are  viewed  by  us  as  having  already  contributed  valuable 
material  to  that  body  of  doctrine  which  we  now  claim  constitutes  sanitary 
science.  Chemistry,  geology,  botany,  zoology,  and  natural  philosophy, 
in  all  their  departments,  have  made  their  definite  offerings,  and  have  been 
accepted. 

Numerical  methods  are  adopted,  and  pure  science,  as  well  as  that 
which  belongs  to  the  area  of  nature,  helps  to  elaborate  and  certify  results. 
"  Inquiries  are  being  conducted  on  true  scientific  principles  to  the  exclu- 
sion of  mere  metaphysical  or  extra-natural  speculations." — Chamont. 
Indeed,  it  has  already  so  pressed  its  way  forward  as  a  science  that  we 
need  to  guard  lest  the  glow  and  enthusiasm  which  the  name  gives  to  the 
more  recondite  and  constructive  efforts  of  etiological  hypothesis  should 
prevent  that  precision  in  art,  and  in  statement  as  to  its  results,  which 
is  the  best  guaranty  to  perfection  and  progress,  both  in  science  and  in 
art.  I  do  not  think,  my  fellow-workers,  that  we  need  trouble  ourselves 
much  in  finding  out  whether  we  have  a  science,  when  to  its  investigation 
many  of  the  ablest  students,  explorers,  classifiers,  and  anatyzers  have 
given  so  minute  and  continued  attention.  Parkes,  Petenkoffer,  Pasteur, 
Simon,  Farr,  and  Huxley  will  perchance  rank  as  knowing  something 
about  what  makes  a  science. 

The  Society  for  the  Encouragement  of  Original  Research  in  Sanitary 
Science  in  Great  Britain,  with  John  Simon,  John  Tyndall,  John  Burdon 
Sanderson,  and  George  Buchanan  as  its  scientific  committee,  probably 
knows  whether  there  is  any  outlook  in  this  direction. 

Our  chief  question  as  an  association,  it  seems  to  me,  is,  Are  we  using, 
among  other  efforts,  scientific  methods,  to  catch  up  and  keep  up  with  the 
science?  That  is  the  rub.  But  if  it  were  not  a  science,  it  is  a  great 
thing  to  have  a  great  art.  When  we  stand  in  wondering  admiration  be- 
fore a  Raphael  or  a  Titian,  we  do  not  need  to  inquire  much  about  how 
far  the  painter  has  derived  his  power  from  science.  Our  own  Dr.  John 
Brown  commences  one  of  his  essays  thus  :  "  '  Pray,  Mr.  Opie,  may  I  ask 
what  you  mix  your  colors  with?'  said  a  brisk  student  to  the  great  painter. 
'  With  brains,  sir,'  was  the  gruff  reply,  and  the  right  one."  Then,  in 
defining  brains,  he  says,  "An  art  will,  of  course,  admit  into  its  limits 
everything  which  can  conduce  to  the  performance  of  its  own  proper 
work  ;  it  recognizes  no  other  principle  of  selection."  Let"'  the  scientific 
enlargement  be  ever  so  rapid  and  immense,  it  has  also  other  sources  of 
strength."  The  whole  of  every  science  may  be  made  the  subject  of 
teaching.  Not  so  with  art :  much  of  it  is  not  teachable,  but  acquired. 
There  is  in  it  a  sense  and  a  genius  that  do  not  all  come  of  science.  The 
sense  implies  exactness  and  soundness,  power  and  promptitude  of  mind, 
and  the  genius  or  native  aptitude  and  tendency  to  the  calling  or  pursuit. 
Thus  we  get  skill. — the  power  of  doing  the  thing  as  it  ought  to  be  done. 
The  practitioner  of  hygiene  often  finds  out  what  is  truth,  and  what  to  do, 
before  the  scientist  has  answered  that  other  question,  How  can  these 
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things  be?  Allied  as  they  are,  the  first  is  a  great  question,  and  often  ad- 
mits of  a  practical  answer,  while  the  inquiry  as  to  the  second  is  quite 
incomplete. 

There  is  an  incoming  knowledge  from  the  senses,  from  observation, 
from  contact  with  the  work,  which  no  science  can  impart.  There  is  even 
that  which  is  tactile  almost  as  much  as  is  the.  skill  of  the  artist.  There 
is  a  breadth  in  the  knowledge  and  in  the  application  of  experience  which 
no  merely  scientific  accuracy  can  delineate.  Indeed,  a  great  portion  of 
the  capacity  of  the  skilled,  working  sanitarian  is  derived  from  a  combina- 
tion of  resources  and  qualities  for  which  the  actual  doing  is  a  necessity. 
Science  surely  is  one  of  the  chief  senses,  but  the  others  are  indispen- 
sable, while  a  common  sense  needs  to  preside  over  a  practice  that  has  in 
it  as  much  of  art  as  of  science. 

Because  we  use  the  term  practice  as  applied  to  such  arts  as  those  of 
hygiene,  medicine,  law,  etc.,  we  need  to  remind  ourselves  that  the  term 
is  not  meant  to  remove  them  from  the  sphere  of  arts,  but  only  as  distinc- 
tion between  the  fine  arts  on  the  one  hand,  and  the  trades  on  the  other. 
We  claim  that  the  art  of  hygiene  has  had  enough  triumphs  in  our  day 
for  us,  while  cherishing  it  as  a  science,  to  rejoice  in  it  as  an  art,  and  as 
such  to  take  in  the  full  scope  of  its  applicability.  Although  the  light  that 
has  penetrated  the  inner  temple  reveals  to  us  alcoves  still  unillumined, 
we  see  enough  to  know  there  is  science  still  to  come, — an  art  still  to  be 
greatly  advanced.  It  may  take  a  spectrum  analysis  to  decide  on  which 
side  of  the  line  to  arrange  colors  that  blend  closer  than  those  of  the  rain- 
bow, but  in  the  meantime  we  cannot  err  by  using  scientific  methods,  or 
by  applying  with  skilled  art  all  that  facts  and  experience  have  taught. 
Be  assured  that  this  work  we  are  humbly  attempting  has  more  of  phys- 
iology, psychology,  biology,  and  all  the  other  ologies  ;  of  air,  heat,  elec- 
tricity, all  mechanics,  and  all  forces  of  nature  ;  of  genius,  of  skill,  and  all 
the  appliances  of  art  in  it, — than  has  ever  yet  dawned  upon  the  average 
conception  of  the  citizen.  It  is  a  service  which  invites  the  patient  in- 
dustry and  the  well-poised  enthusiasm  of  the  thinker,  the  investigator, 
the  artisan,  and  the  true  student,  in  almost  every  department  of  practical 
inquiry. 

To  its'  place  as  a  science,  to  its  practice  as  a  high  art,  it  adds  its 
claims  as  a  philanthropy.  There  is  no  knowledge  so  intellectual  and  pro- 
found, no  pursuit  so  artistic  and  admirable,  but  that  as  you  cleave  through 
it  you  need  to  read  Charity  as  plainly  as  you  can  good  words  in  the 
sugar  blocks  of  the  confectioner,  and  see  around  it  and  over  it  Philan- 
thropy such  as  is  an  essential  part  of  its  contact  with  society.  It  is  not 
that  kind  of  philanthropy  which  is  patronized,  or  which  is  the  veneer  of 
selfishness,  but  that  genuine  grain  which  runs  through  the  very  substance 
of  the  art. 

It  takes  hold  of  the  affections  as  well  as  of  the  intellect  and  skill,  and 
appeals  to  those  heart  sentiments  which  we  mean  when  we  speak  of 
whole-souled  earnestness  for  the  welfare  of  our  fellow-men,  and  heart- 
iness such  as  takes  our  yoke-fellow  by  the  hand,  lifts  the  burden  of  avoid- 
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able  sickness  from  off  the  shoulders  of  whole  communities,  and  enjoys 
doing  it  not  only  because  it  is  scientific  and  practical,  but  because  vir 
means  man,  and  virtue  means  manliness,  and  manliness  means  hearty, 
whole-souled  endeavor  to  limit  human  woe  and  sorrow,  and  to  unfurl 
the  banner  of  a  skilled  philanthropy. 

Aye,  it  is  even  more  than  this.  The  aspiration  and  the  inspiration 
are  Divine,  as  well  as  human.  The  work  is  not  a  preachment,  but 
a  life, — not  piety,  but  religion, — asserting  much  for  primary  beliefs  and 
intuitions,  and  rebinding  us  to  the  Creator. 

Amid  these  studies  and  their  outcomes  are  the  most  wonderful  attesta- 
tions of  infinite  plan,  of  infinite  working,  of  an  infinite  loving-kindness, 
too.  An  infinite  plan,  because  law  is  ever  springing  back  to  its  norm 
with  an  intensity  which  is  not  accidental;  infinite  working,  because 
life  is  so  imprinted  with  the  divine  original  that  it  never  as  an  entirety 
will  acknowledge  its  departure  irremediable,  but  is  intensely  reparative 
in  the  direction  of  its  original  creation  ;  an  infinite  loving-kindness, 
because  the  very  law  shows  the  Father  according  to  the  wise  laws  of  His 
life  and  His  love  as  making  all  science,  all  art,  all  experience,  attest  that 
the  standard  is  right,  and  that  reparative  tendencies  and  possibilities  are 
wonderful,  and  that  when  His  way  is  known  in  the  earth  His  saving 
health  will  be  known  among  all  nations. 

Because  life  has  so  much  that  is  material,  and  so  much  that  responds 
to  physical  law,  it  is  not  irreligious.  Half-knowledge  is  blind,  and 
sometimes  precipitate,  but  the  more  we  see  of  the  rhythm  and  the  har- 
mony of  the  plan  with  which  creation's  dawn  began,  the  more  it  attests 
an  outreaching  desire  for  order,  purity,  wholeness,  and  wholesomeness. 
It  shows  us  humanity  is  still  a  temple,  with  an  outlook  toward  restora- 
tion, if  only  our  method  of  working  is  by  the  Creator's  law  of  nature,  and 
our  motives  a  part  of  the  Christ-love  for  our  race. 

I  never  read  the  "  Life  of  Faraday,"  by  Prof.  Tyndall,  without  seeing 
how  science  and  religion  belong  together,  —  how  even  the  latter  does 
reverence  to  the  faith  of  the  former,  and  is  better  in  his  spirit  than  in  his 
doubts.  I  come  to  understand  how,  in  one  of  his  addresses,  after  a  solil- 
oquy to  "  uprising  life,"  he  said,  "  Can  it  be  that  there  is  no  being  or 
thing  in  nature  that  knows  more  about  these  things  than  I  do?"  and 
answers  by  saying  that  "  A  man  capable  of  being  penetrated  by  profound 
thought,  will  never  answer  the  question  by  professing  that  creed  of  athe- 
ism which  has  been  so  lightly  attributed  to  me." 

Thus,  gentlemen,  I  think  we  are  not  presumptuous  when  we  claim 
that  to-day  we  have  a  pursuit  for  which  science,  art,  philanthropy,  and 
faith  have  planted  each  their  chief  corners,  and  that  we  are  to  rear  a 
structure  that  shall  have  living  stones  polished  after  the  similitude  of  a 
palace,  and  adorned  with  gifts  and  graces  that  are  the  insignia  of  all  that 
life,  liberty,  and  true  happiness  mean. 

We  cannot  be  too  profoundly  impressed  with  the  largeness  of  our  sub- 
ject when  we  speak  of  state  medicine.  Concentration  of  attention  on  a 
few  popular  themes  is  quite  too  apt  to  narrow  our  vision,  and  to  lead  us 
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to  overlook  the  vastness  of  area  which  it  includes.  It  is  not  enough  that 
we  talk  of  food  supply,  materia  alimefitaria  instead  of  materia  med- 
ica,  of  water  supply,  of  pure  air,  of  heating  and  ventilation,  and  end  up 
almost  every  subject  with  an  indictment  of  sewer-gas  and  a  crack  at  the 
plumber.  It  is  well,  indeed,  when  attempting  to  deal  with  any  one  of 
these,  that  it  be  investigated  thoroughly,  and  with  fixedness  and  concen- 
tration of  purpose.  But  it  is  also  needful  that  an  organization  like  this 
should  recognize  the  boundaries  of  its  science,  the  extent  of  its  art,  and 
so  map  out  the  great  sphere  of  its  operations. 

Our  starting-point  is  the  one  syllable  that  means  more  than  all  else  that 
the  world  contains — it  is  life.  What  it  is,  what  are  the  conditions  of 
its  existence,  of  its  normal  being,  of  its  highest  health, — that  is  one  side  ; 
and  that  means  law  in  its  exactest  conceptions,  its  most  definite  declara- 
tions, its  most  accurate  conservation,  its  nexus  the  Creator,  its  circum- 
ference the  creation.  On  the  other  side  it  is  death, — what  tends  to  it, 
what  interrupts  it,  what  counteracts  all  the  forces  that  imperil  human 
existence. 

The  physician  deals  with  great  afterthought,  the  hygienist  with  greater 
forethought,  and  forethought  is  generally  better  than  afterthought.  The 
hygienist  anticipates:  he  is  preventive,  not  merely  in  the  sense  in  which 
the  physician  treats  already  existing  disease,  but  in  a  sense  far  more  ex- 
plorative and  fundamental.  Because  it  is  the  study  of  life,  with  a  view 
to  a  knowledge  of  disturbing  forces  in  order  to  remove  or  limit  them 
before  they  come  into  operation,  it  has  an  outreach  that  is  singularly  sub- 
lime in  its  vastness.  It  takes  hold  of  life  and  its  profundities  with  a  more 
down-reaching  grip  than  that  of  the  treater  of  disease.  It  is  because  of 
this  that  ab  initio  it  summons  the  workers  from  dozens  of  departments, 
and  hails  them  not  as  aids,  addenda,  ornaments,  or  patrons,  but  as  ele- 
ments which  alike  concern  foundation  and  superstructure.  It  is  for  this 
reason  that,  behind  pathology  and  histology,  we  must  get  back  into  all 
that  biology  means,  including  not  only  comparative  zoology,  but  vegeta- 
ble physiology,  and  the  study  of  that  entire  environment  which  affects 
life.  Hence  we  already  find  many  workers,  who,  with  the  realization  of 
this,  are  peering  into  life  in  its  minutest  forms,  and  recording  not  merely 
by  word  of  mouth  or  by  stroke  of  pen,  but  by  micro-photograph  the 
behavior  of  life  in  its  infinitessimal  morphologv,  and  the  relation  of  mat- 
ter thereto.  Beginning  thus  with  such  a  watchword,  where  can  you  stop 
your  watching  and  inquisitive  circumspection? 

All  natural  law  must  be  asked  to  define  itself  in  the  statute  book  of 
such  a  physiographer.  All  variations  must  be  asked  to  record  the  law 
of  their  variation  ;  all  disturbing  forces  must  reveal  the  methods  of  their 
madness.  The  processes  of  devitalization  must  be  known  as  definitely  as 
vitality,  the  law  of  disease  as  precisely  as  that  of  law-abiding  ease,  the 
law  of  death  as  exhaustively  as  that  of  life.  Do  we  not,  then,  need  to 
tell  each  other  that  this  means  more  than  any  other  science  on  the  earth 
can  mean, — that  such  a  science — such  a  group  of  sciences — means  more  in 
art  and  in  diversity  of  practical  application  than  any  other  art  of  the  uni- 
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verse  can  mean,  since  no  science  can  have  so  many  arts  and  so  much  of 
needed  practice  as  that  which  tells  and  teaches  the  world  about  life,  of 
which  health  is  the  patron  saint,  and  happiness  the  earthly  crown  of 
rejoicing? 

Hence,  how  have  the  subjects  multiplied  upon  us,  and  not  less  a  sense 
of  the  need  of  deeper  insight.  Air  has  to  be  searched  not  merely  for 
constituency  beyond  its  chemical  forces,  and  the  invisible  plants  and  ani- 
mals it  contains,  but  for  the  laws  of  its  circulation  and  diffusion  in  house, 
cellar,  wells,  along  surfaces,  and  in  pipes,  with  an  accuracy  of  experi- 
ment never  dreamed  of  twenty  years  ago.  Not  every  current  travels 
through  the  pipe  made  for  it,  and  many  a  ventilator  is  either  only  a  vent, 
or  its  cowl  the  hood  of  an  effigy. 

Heat,  as  to  its  laws  amid  our  furnaces  of  affliction,  and  all  the  machin- 
ery of  modern  apparatus,  and  in  its  production  in  the  body  and  in  the 
house,  is  a  specialty  quite  different  from  the  study  of  the  sun,  or  from  the 
definition  of  it  as  a  mode  of  motion.  Water  is  more  ancient  than  the 
flood,  but  its  bearing  on  life  is  not  yet  settled.  We  have  been  glad  of 
what  the  chemists  have  done  for  us,  but  it  is  R.  Angus  Smith  that  has 
just  told  us  "  that  examinations  by  Koch's  method  are  far  more  import- 
ant than  the  chemical,"  and  that  "  chemists  must  prepare  for  a  new  con- 
dition of  things."  Light,  as  to  its  agencies  on  organic  matter,  and  the 
effects  of  its  exclusion  from  cities  and  all  underground  structures,  is  yet  a 
twilight.  Cleanliness  and  filth  are  old  words,  but  dirt  has  its  secrets 
deeper  than  the  dirt  philosophy  has  ever  fathomed. 

We  have  made  some  grand  vital  attainments  as  to  the  uses  of  food  and 
its  conversions,  but  its  adaptations  to  conditions  are  yet  demanding  close 
analyses.  How  sanitary  training,  teaching,  and  jjractice  shall  enter  into 
education,  is  a  theme  on  whose  determination  the  destiny  of  entire  races 
is  awaiting.  The  vital  movements  of  population,  and  how  to  deal  with 
all  statistics  so  as  to  conserve  the  vital  interests  of  the  nation,  are  yet  unde- 
termined. Political  economy  and  race  vitality,  which  means  national 
existence  as  demanding  health  administration,  offer  a  field  as  broad  as 
that  of  medical  jurisprudence.  Both  patriotism  and  sociology  have 
direct  claims  upon  us.  The  rights  of  labor,  and  the  common  interests 
of  labor  and  capital,  must  yet  learn  from  us  certain  inalienable  rights 
of  all  operatives, — as  to  factories,  as  to  noxious  trades,  as  to  exposures 
to  dust,  to  smoke  and  injurious  gases,  and  the  abatement  of  effluvium 
nuisances. 

It  is  to  be  borne  in  mind  that  some  of  the  work  to  be  investigated,  and 
some  of  the  sanitary  problems  to  be  solved,  are  distinctly  American. 
While  we  can  never  too  highly  appreciate  the  debt  of  gratitude  we  owe 
to  Great  Britain,  Germany,  France,  Switzerland,  and  Italy,  yet  there  are 
studies  which  are  distinctly  our  own.  Yellow  fever  and  cholera  infantum 
are  specimens  of  diseases  which,  although  having  modes  of  investigation 
allied  to  those  of  others,  have  yet  a  historical  and  a  clinical  study  which 
requires  specific  analysis.  As  to  many  of  the  contagions  of  the  old 
world,  there  is  reason  to  believe  that  we  have  not  as  yet  fully  reckoned 
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the  influence  of  the  great  change  which  the  soil,  climate,  and  other  con- 
ditions of  the  Western  Hemisphere  involve.  Malaria,  as  it  appears  in 
our  own  country,  as  its  types  seem  almost  to  shade  off  into  typhoid  or 
yellow  fever,  may  be  aided,  but  cannot  be  settled,  by  the  facts  which  are 
reported  from  the  Ganges,  Salisbury,  and  Ely. 

The  capacity  of  our  rivers  to  dispose  of  sewage  cannot  be  determined 
by  a  reference  to  the  sluggish  Thames,  or  the  Seine,  or  the  Tiber.  All 
these  may  give  some  information,  but  there  is  a  wonderful  study  of 
adjustment  and  modification  of  truth  by  localities,  climate,  etc.  Some  of 
our  experiences  as  to  heating  and  ventilation  show  that  we  have  not  made 
due  allowance  for  our  modes  of  building,  our  climate,  and  the  various 
incidents  of  changed  American  life.  Some  food  adulterations  are  quite 
American,  and  we  cannot  learn  all  from  abroad  as  to  canned  fruits  and 
vegetables,  potted  meats,  and  condensed  milk.  Emigration  and  inter- 
state immigration  are  great  disturbing  factors  as  to  our  vital  statistics,  and 
the  field  of  study  is  quite  different  from  that  of  lands  where  standing 
armies  exist.  It  is  a  great  field,  a  most  important  field,  in  its  bearing 
upon  social  facts  and  indications  in  a  civilization  distinctly  American. 
Sanitary  administration  and  jurisprudence  need  to  be  very  different  under 
our  national,  state,  and  municipal  governments  from  that  which  obtains 
abroad. 

In  all  these,  and  many  other  respects,  much  is  to  be  learned  by  a  knowl- 
edge of  foreign  investigation,  methods,  and  ideas.  But  we  need  very 
distinctly  to  recognize  that  many  sanitary  studies  must  be  national  and 
local,  and  that  the  law  of  adaptability  must  be  paramount.  There  is  in 
our  art  so  much  that  is  relative  and  constructional  that  we  are  constantly 
seeing  how  artisans  in  every  sphere,  and  students  in  every  department, 
are  coming  to  feel  that  their  vocations  must  have  an  eye  to  the  apprecia- 
tion of  life  from  the  stand-point  of  preservation. 

The  time  has  come  when  the  builder  cannot  be  excused  if  he  knows 
nothing  of  the  porosity  of  the  material  he  is  using,  of  the  relative  sanitary 
value  of  different  kinds  of  stone,  brick,  lime,  cement,  sand,  and  mortar. 
The  worker  in  metals  in  any  form  as  placed  in  buildings  must,  with  the 
details  of  his  art,  know  how  to  test  the  thickness  and  consistency  of  his 
pipes,  the  methods  of  jointure,  and  the  laws  which  govern  and  affect  the 
various  changes  that  may  take  place  either  in  the  material  itself,  or  in  the 
functions  it  attempts  to  perform.  The  principles  of  the  physical  sciences 
are  so  far  involved  that  art  cannot  afford  to  be  ignorant  of  the  significant 
facts  which  govern  the  practical  use  of  all  household  tubing  and  appli- 
ances connected  therewith.  The  engineer  is  constantly  dealing  with 
questions  that  involve  great  principles  of  hygiene  ;  and  because  his  voca- 
tion demands  previous  study  as  well  as  actual  work,  he  is  the  more 
ready  to  recognize  that  sanitary  engineering  is  a  department  which  must 
have  thorough  investigation. 

Above  all,  the  physician  must  feel  that  not  only  does  he  need  to  know 
something  about  sanitation  in  general,  but  that  much  of  itis  "  an  integral 
part  of  the  art  of  medicine,  and  cannot  be  withdrawn  from  the  consider- 
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ation  of  its  professors  without  great  injury  to  their  function  as  healers." 
The  medical  profession  has  great  occasion  to  hail  sanitary  science  and 
art  as  its  great  introduction  to  a  new  era  of  development  and  progress. 
Nature  is  never  empirical,  and  the  only  way  for  medicine  to  cease  to  be 
empirical  is  to  reconstruct  its  foundations  and  its  methods  on  this  new 
basis.  It  is  not  new  in  the  ideal.  Dear  old  Hippocrates  caught  a 
glimpse  of  the  mystery,  and  in  his  own  conceptions  outlined  the  hypo- 
thetical possibilities.  But  he  was  like  the  Xerxes  of  a  well-nigh  helpless 
army.  He  knew  that  nature  was  the  art  of  the  Creator,  and  that  man 
must  somehow  come  to  be  a  sharer  in  that  art  before  the  practitioner 
could  walk  with  a  strong  and  steady  step  into  the  temple  not  made  with 
hands.  He  was  not  skeptical  as  to  such  an  outcome,  and  so  he  called 
the  men  who  sought  this  knowledge  physicians.  The  right  name  pro- 
jected itself  into  the  futurity,  and  that  future  is  on  the  eve  of  realization. 
The  darkness  has  been  illumined  by  the  sciences,  so  that  man  is  studied 
for  the  purposes  of  health,  with  instruments  of  precision  that  let  in  the 
light  and  lenses  that  reflect  it. 

There  are  mysteries,  but  no  longer  do  we  doubt  what  we  mean  when 
we  speak  of  the  physiological  methods  of  life,  of  health,  of  remedies,  and 
of  the  physiological  actions,  by  which  there  is  prevention  or  amelioration 
of  disease.  Our  etiology  is  not  all  a  groping  in  the  dark  ;  our  peering 
into  life  is  not  like  that  of  Sir  Thomas  Browne  practising  uroscopy  with- 
out a  test-tube,  a  reagent,  or  a  microscope  ;  our  thwarting  of  disease  is  not 
the  mumble  of  fetish  incantations  over  some  broth  of  bitter  herbs,  or  the 
intestines  of  pigeons.  No  longer  should  the  idea  be  with  the  physician 
that  he  is  only  a  treater  of  disease.  His  first  knowledge  needs  to  be 
of  health,  that  he  may  know  the  lines  of  departure  therefrom,  and  the 
methods  of  its  recall.  It  is  a  pleasure  to  know  that  in  our  work  we  are 
making  ourselves  and  others  better  physicians,  that  we  are  commanding, 
on  behalf  of  the  profession,  the  aid  of  our  fellow-workers  in  allied  depart- 
ments, and  that  each  ray  shed  on  the  prevention  of  disease  is  reflected  on 
the  method  of  its  cure. 

It  is  wonderful  to  see  how  to-day  the  laws  of  hygiene,  both  in  medi- 
cine and  surgery,  are  determining  and  directing  therapeutics.  Asepti- 
cism  is  as  dominant  in  medicine  as  in  surgery.  We  have  come  to  the 
general  acknowledgment  of  the  restorative  agency  of  a  well  understood 
and  carefully  prescribed  hygiene1.  All  this  means  that  the  sanitary 
expert,  whether  mechanic,  engineer,  chemist,  law-maker,  or  physician, 
must  have  breadth  as  well  as  specialism.  Acquaintance  with  scientific 
methods  is  so  essential  that  it  almost  necessitates  a  knowledge  of  some 
science  or  experimental  department,  if  for  nothing  else  than  as  a  technic 
to  impart  this. 

I  have  thus  only  hinted  at  a  wideness  like  the  wideness  of  the  sea. 
Over  it  broods  the  spirit  of  a  true  inquiry,  fostered  by  science,  and  zeal- 
ous for  art  and  practical  service.  It  will  not  be  in  vain.  For  those 
intent  on  such  service,  nature  has  mysteries  only  that  in  unravelling  them 
mankind  may  get  the  full  impress  of  their  meaning,  and  so  bring  the 
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species  back  nearer  to  the  reign  of  law  and  the  prosperous  pleasantness 
of  healthful  obedience. 

At  this  point  it  may  behoove  us,  as  an  association  and  as  individuals, 
to  take  our  reckoning,  and  to  inquire  what  are  the  chief  directions  in 
which  our  vigor  is  to  be  exerted.  The  working  sanitarian  of  to-day  may 
propose  for  himself  any  one  of  at  least  three  spheres.  He  is  (a)  either 
an  original  investigator,  or  (6)  a  collector  and  sifter  of  the  alleged  facts 
bearing  on  the  preservation  of  life  according  to  the  laws  of  evidence,  or 
such  (c)  a  practitioner  in  the  administration  and  application  of  sanitary 
methods  and  experience  as  makes  him  efficient  as  a  health  officer.  Sel- 
dom do  we  find  all  these  capacities  in  one  man.  But  in  each  of  these 
there  is  opportunity  for  the  highest  attainments,  and  for  great  service  to 
hygiene  and  to  mankind. 

In  the  line  of  original  investigation,  no  field  has  of  late  years  been  so 
prominent  and  so  productive  of  working  hypotheses,  theories,  and  results 
as  that  of  epidemiology.  It  has  not  only  sought  for  the  causes  of  those 
recognized  epidemics  which  from  time  to  time  through  the  ages  have 
ravaged  continents  and  oceans,  but  has  been  able  to  trace  to  a  parasitic 
or  specific  origin  many  diseases  once  regarded  as  constitutional.  Just  a 
brief  insight  into  the  extending  scope  of  the  inquiry  is  afforded  by  a 
conversazione  which  took  place  at  the  house  of  Dr.  George  Buchanan, 
F.  R.  S.,  the  head  of  the  local  government,  department  of  health,  within 
a  year  (October  18,  1883).  Dr.  Cobbald  exhibited  preparations  of  ova 
and  living  ciliated  embryos  of  Bilharzie  hcematobia.  "  The  embryos 
were  seen  making  vigorous  movements  within  the  firm  outer  shell  of  the 
ovum,  which  finally  ruptured  and  allowed  them  to  escape.  The  speci- 
mens were  obtained  from  a  patient  who  had  contracted  endemic  hasma- 
turia  while  in  Egypt."  Dr.  Klein  also  demonstrated  specimens  of  bacil- 
lus tuberculosis  in  the  sputum  and  lung  from  tuberculous  patients;  from 
the  lung  of  a  cow  suffering  from  bovine  tuberculosis  (Perisucht)  of  the 
bacilli  of  anthrax  and  septicaemia,  of  the  bacilli  met  with  in  the  Welbeck 
and  Nottingham  cases  of  ham  poisoning,  and  the  micrococci  present  in 
the  lymphatics  in  ovine  variola,  and  the  blood  and  liver  of  patients  suffer- 
ing from  infantile  diarrhoea. 

"A  section  through  the  tongue  from  a  case  of  actinomyces  bovis  also 
showed  very  beautifully  the  stellate  masses  of  fungus,  surrounded  by  a 
deeply  stained  layer  of  inflammatory  exudation,  containing  numerous 
leucocytes.  Specimens  of  the  embryo  filaria  sanguinis  hominis  from  the 
blood  of  a  patient  suffering  from  chyluria,  and  from  the  Chinese  mos- 
quito, were  exhibited  by  Dr.  Stephen  Mackenzie.  Examples  of  trichina 
spiralis  in  the  muscles  of  a  wild  boar,  of  dracunculus  embryo,  of  the  mi- 
crococci of  diphtheria,  septicaemia,  pyaemia,  and  ulcerative  endocarditis, 
and  of  the  ringworm  fungus  (trichophyton  tonsurans),  artificially  culti- 
vated, were  also  shown  by  Drs.  Bastian,  Gibbs,  Henderson,  Mackenzie, 
and  Mr.  Malcolm  Morris."1 

Or  this  description  of  the  laboratory  of  the  Berlin  Board  of  Health,  in 

^London  Lancet,  January,  1882,  page  80. 
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its  pavilion  at  the  hygienic  exhibition  now  just  closing,  it  says, — "  Here 
are  to  be  found  the  different  kinds  of  sterilizing  apparatuses,  the  ther- 
mostate  after  d'Arsonval  and  Leitz's  microphotographic  apparatus. 
There  are  exhibited,  besides,  specimens  of  all  micro-organisms,  till  now 
bred  in  pure  cultures,  from  the  common  penicilium  up  to  the  bacilli  of 
anthrax,  tuberculosis,  and  farcy.  Here  Dr.  Robert  Koch  himself  and  his 
assistants  are  demonstrating  in  the  most  liberal  manner  the  principles  of 
their  methods,  as  described  in  the  'Communications  of  the  Board  of 
Health.'" 

Thus  no  longer  need  we  trust  to  what  might  be  the  distorted  vision  or 
prejudiced  views  of  individual  observers,  but  can  call  upon  them  to 
reproduce  what  they  have  seen  that  we  may  see  also,  and  then  make  our 
own  synopsis  of  facts  and  deductions  therefrom.  Science  and  art  are 
sure  to  advance  when  the  ipse  dixit  vanishes,  and  numbers  of  compe- 
tent witnesses  are  at  hand  to  verify  the  observations  made.  It  is  thus 
that  this  line  of  inquiry  now  takes  the  lead  in  that  department  which 
relates  to  the  causation  of  disease,  and  identifies  so  many  diseases  with 
the  presence  of  "  microscopic  fungi."  This  presence  admits  of  various 
hypotheses  in  explanation.  Beale  calls  the  ever-growing  fungus  "  the 
most  universal  of  all  kinds  of  living  things,  occurring  wherever  it  finds 
its  pabulum."  Some  regard  its  presence  in  disease  as  the  indication  of 
the  diseased  processes  which  have  been  set  up,  rather  than  as  the  incip- 
ient cause  to  the  extent  of  constituting  the  malady.  Even  such  admit 
that  the  multiplication  of  the  Bacteria  may,  by  the  demands  of  ephemeral 
life,  by  their  own  metastasis,  or  by  a  mechanical  clogging  up  of  glands 
or  ducts,  determine  the  gravity  of  the  disease.  In  this  line  of  inquiry 
there  is  yet  much  to  be  explored.  The  transfer  of  the  harmless  into  the 
virulent  bacteria,  the  taming  of  the  virulent  into  the  benign,  the  condi- 
tions of  its  transfer  so  as  to  protect  against  disease,  the  various  modes  of 
destroying  harmful  bacteria  in  the  system, — in  a  word,  all  the  study  of 
infinitesimal  zoology  or  botany,  as  natural  to  or  implanted  in  the  human 
being, — is  not  this  still  a  marvellous  territory  open  for  wide  investigation, 
dividing  itself  up  into  specialties,  in  which  any  skilled  observer  is  almost 
sure  to  elicit  some  new  facts?  Nor  is  the  study  of  the  causation  of  dis- 
ease confined  to  this  department.  The  origin  of  diseases,  their  habitats, 
their  conditions  of  propagation,  the  chemical,  the  mechanical,  the  atmos- 
pheric, the  telluric  influences  which  affect  them,  all  come  within  the 
domain  of  this  division. 

The  executive  committee  of  this  association  has  shown  that  it  does  not 
intend  to  forget  its  duty  in  the  line  of  research,  and  so,  in  the  choice  of 
malaria,  and  in  the  papers  it  has  invited,  has  at  this  meeting  made  good 
provision  for  those  who  labor  in  such  a  field.  We,  perhaps,  here  have 
need  of  caution,  since  an  overreaching  may  be  a  great  misfortune  to  san- 
itary progress. 

In  the  prominence  given  to  the  doctrine  of  the  mycotic  specificity  of 
disease,  there  is  much  danger  that  associated  influences  will  be  over- 
looked.   This  has  been  variously  manifested  in  connection  with  epidem- 
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ics,  or  the  occurrence  of  periodic  fevers.  In  the  last  epidemic  of  yellow 
fever  there  was  more  of  a  disposition  than  ever  before  to  look  upon  the 
visitation  as  a  winged  pestilence,  or  a  stealthy  intruder,  which,  after  its 
arrival,  did  its  deadly  work  in  spite  of  or  quite  independent  of  surround- 
ings. The  doctrine  of  the  epidemic  constitution  of  the  atmosphere  was 
so  far  revived  as  that  many  ignored  the  relations  of  filth  to  the  actual 
progress  of  the  disease. 

In  a  trial  the  last  year  in  Massachusetts,  the  doctrine  of  vegetative 
specificity  was  made  to  tell  against  the  possibility  of  local  origin,  and 
expert  sanitary  witnesses  for  the  defendant  practically  denied  that  vege- 
table decomposition,  stagnant  water,  and  heat  had  any  appreciable  rela- 
tion to  malaria. 

It  cannot  be  said  of  any  disease  proven  to  be  dependent  upon  or  asso- 
ciated with  a  specific  infective  particle,  that  its  presence  or  virulence  is 
independent  of  person  or  surroundings.  Even  where  the  seed  is  not 
indigenous,  and  the  sower  who  goes  forth  to  sow  is  unseen,  yet  if  it  fall 
by  the  beaten  wayside,  or  where  there  is  no  depth  of  earth,  in  the  un- 
friendly soil  of  a  pure  life  or  a  pure  dwelling-place,  it  perishes  as  surely 
as  an  invading  army  perishes  without  its  commissariat. 

These  marshes  and  lowlands,  amid  moisture,  vegetable  decay,  favoring 
temperature,  and  other  conditions  of  climate,  cause  an  "  organic  vitia- 
tion "  of  the  atmosphere.  "  This  organic  matter  of  exhalation  is  still  one 
step  removed  from  malaria  :  it  is  only  the  ground  of  malaria,  the  soil  on 
which  a  malarial  growth  will  propagate.  Its  decomposition  is  held  to 
supply  the  means  of  fecundity  to  the  germs  of  disease.  In  warm  air, 
with  excess  of  moisture,  it  may  undergo  a  rapid  and  somewhat  fetid  de- 
composition. With  a  smaller  proportion  of  moisture,  or  when  it  is  rapidly 
absorbed  with  the  moisture  by  diffusion  into  air  of  American  dryness,  it 
does  not  decompose  so  rapidly,  but  is  likely  to  be  absorbed  by  any  hygro- 
scopic substance  with  which  the  air  containing  it  may  come  in  contact." 
Now,  in  view  of  well  established  facts  as  to  the  influences  of  paludal 
localities,  I  submit  that  with  differences  of  climate,  of  local  surroundings, 
and  with  constant  changes  of  surface  and  winds,  it  is  not  very  obscure 
that  the  effect  in  some  seasons  is  less  than  in  others  ;  that  some  places 
become  malarial  which  once  were  not ;  that  winds  lift  it  along  adjacent 
hill-tops  ;  or  that  there  are  all  grades  of  intensity,  from  the  dumb  chill  to 
the  intense  remittent,  with  symptoms  well-nigh  typhoid.  Certain  facts 
of  microscopical  morphology,  as  to  mildew,  thrush,  and  the  oidium  of 
fermenting  wine,  show  protoplasm  and  the  living  vegetative  organisms  so 
allied  that  it  is  not  improbable,  and  does  not  involve  the  doctrine  of 
spontaneous  generation  to  say,  that  under  certain  concurrent  conditions 
there  may  be  new  and  destructive  hybrids  of  species  suddenly  originating 
on  the  spot.  Is  it  not  erroneous  to  defend  such  a  locality  as  not  a  cause 
of  malaria,  because,  forsooth,  it  is  claimed  that  some  specific  particle 
must  be  wafted  to  the  spot?  All  the  more,  because  if  this  were  so,  that 
particle  is  as  sure  to  find  its  way  to  such  a  spot,  as  what  we  call  natural 
grass  is  sure  to  grow  unsown  on  fertilized  fields,  and  because  it  has  not 
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yet  been  shown  that  such  plant  life  does  not  uniformly  exist  in  such  soils 
ready  for  exuberant  growth  when  all  the  conditions  essential  to  its  pro- 
ductivity are  reached. 

Even  granting  a  vegetative  specificity  to  some  diseases,  note  the  fact 
that  "variations  in  nutriment,  in  temperature,  air  supply,  and  stage  of 
growth  at  which  propagation  takes  place,  may  convert  one  of  the  most 
harmless  of  microphytes  into  one  of  the  most  deadly,"  and  this  conver- 
sion may  take  place  on  the  spot.  Where  the  carcass  is,  thither  are  the 
eagles  gathered  together  ;  and  eagles  though  they  be,  where  the  food  is 
wanting  they  perish  as  in  a  wilderness.  All  the  more,  because  we  are 
constantly  finding  that  there  are  great  limitations  to  the  destructiveness  of 
infinitesimal  life,  and  that  it  is  only  operative  in  certain  stages  of  its 
changing  and  ascertainable  development. 

The  old  and  well  known  facts  as  to  the  preparing  of  a  system  for  inoc- 
ulation, and  the  benignancy  conferrred  on  small-pox  by  it,  is  a  standing 
evidence  that  soil  sterilization  within  a  man,  as  well  as  about  a  man,  is  a 
potent  doctrine  in  connection  with  the  prevention  of  epidemics;  for  to 
have  an  epidemic  you  must  not  only  have  the  arrival  of  a  seed,  and  its 
sprouting  somewhere,  or  in  some  few  bodies,  but  such  general  recep- 
tivity or  culture,  solid  or  fluid,  as  makes  it  to  prevail  among  the  people. 
On  such  a  point  the  recent  testimonies  of  the  cholera  commission  of  the 
German  empire,  which  met  in  1873,  and  within  a  year  ended  its  labors, 
is  very  notable.  It  has  been  in  hands  of  close  observers  during  the  ten 
y^ars  that  have  marked  the  great  epoch  of  "  germs,"  and  yet  what  say 
Pettinkoffer,  and  even  Heirsch,  both  believers  in  specificity,  and  the  lat- 
ter believing  much  in  the  capacity  of  germs  for  making  for  themselves  a 
home  ? 1 

Pettinkoffer  says,  that  "  any  one  looking  at  the  charts,  and  observing 
the  sharply  defined  limits  of  the  localized  epidemics,  must  come  to  the 
conclusion  that  mere  intercourse  with  cholera  cases  or  cholera-stricken 
localities  had  nothing  to  do  with  the  spread,  but  that  the  most  important 
part  was  played  by  the  locality  itself  to  which  the  disease  germ  was 
brought,  and  that  it  always  depends  upon  locality  for  epidemic  develop- 
ment." 

The  report  of  Dr.  Pistor,  of  Oppeln,  as  to  the  thirteen  decided  epi- 
demics there,  including  44,904  cases  and  21,329  deaths,  as  stated  by 
Heirsch  in  the  sixth  part  of  the  report,  lays  remarkable  stress  on  the  fact 
that  lines  of  railway  are  not  exceptionally  attacked  ;  that  it  must  find 
conditions  favorable  for  its  development,  such  as  crowded  and  foul 
localities  saturated  with  decomposing  substances,  and  a  condition  of  soil 
favoring  decomposition. 

The  entire  commission  united  in  this  summary  :  "  Of  all  the  measures 
which  may  be  applied  to  the  prevention  and  combating  of  cholera, 
those  take  the  first  place  which  have  for  their  aim  the  improvement  of 
general  sanitary  conditions.  All  specific  measures  against  cholera  will 
prove  unavailing,  unless  we  pay  the  strictest  attention  in  inhabited  places 

'See  Med.  News,  March  24,  1883,  p.  331,  and  translation  of  Dr.  Chamont. 
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to  the  purifying  of  the  soil  from  organic  and  easily  putrefying  refuse,  to 
the  drainage  of  the  soil,  to  the  constant  flushing  of  the  sewers,  to  the  fre- 
quent emptying  of  cess-pits,  the  complete  doing  away  with  pervious 
cess-pits,  the  careful  inspection  of  dwellings  and  closing  those  that  are 
really  hurtful,  the  provision  of  pure  water  both  for  drinking  and  other 
domestic  purposes,  and  the  like.  The  commission  expresses  here  the 
united  opinion  of  all,  that  the  measures  demanded  by  public,  general  hy- 
giene offer  the  best  protection,  not  only  against  cholera,  but  against  all 
other  epidemic  diseases."1 

Prof.  Horsley,  of  the  University  of  London,  in  his  classic  and  experi- 
mental contribution,  says, — "  Where  there  is  faulty  hygiene  and  impaired 
vitality,  there  is  consequent  easy  invasion  by  vegetable  organisms." 
Although  the  animal  system  is  everywhere  surrounded  bv  these  parasites, 
"  during  health  no  vegetable  organisms  are  found  in  the  blood."  The 
particle-like  moisture  may  be  in  the  air,  but  the  person  and  the  place 
determine  the  manifestation.  This  dew  of  disease  as  a  rule  will  not  be 
found  in  the  gravel  highways  of  purity,  but  will  drench  with  its  death- 
sweat  the  fields  and  the  bodies  rich  in  the  food  on  which  it  thrives. 

Were  you  a  king,  and  did  you  know  that  unseen  demons  were  in  the 
air,  and  that  no  evil  could  betide  until  they  alighted,  and  that  all  history 
and  experience  showed  that  they  alighted  and  revelled  to  the  destruction 
of  life  chiefly  where  filth  and  foulness  abide,  would  it  not  be  trifling  to 
spend  all  the  time  on  "  doctrines  of  invisible  devils,"  instead  of  joining 
Hercules,  and  cleaning  up  the  filthiest  part  of  the  kingdom  of  Augeas? 
So  let  not  any  theory  obscure  the  fact  that  locality  is  a  factor  which  can 
neither  be  ignored  nor  depreciated. 

It  is  well  that  the  advance  workers  in  etiology,  and  the  advanced  be- 
lievers in  the  significance  of  infective  particles  with  a  specificity  of  their 
own,  are  not  the  ones  who  unsettle  courts  and  juries,  and  becloud  the 
muddled  public  by  what  amounts  to  this  :  The  germs  of  disease  come 
floating  from  afar  ;  therefore,  don't  spend  your  time  in  taking  care  of 
yourself,  or  of  local  conditions,  for  you  can  do  nothing  until  you  get  on 
the  scent  of  the  microphytes. 

Any  one  who  will  read  the  views,  even  of  Heirsch,  as  given  in  connec- 
tion with  the  report  of  the  cholera  commission,  will,  I  think,  see  that, 
while  giving  prominence  to  the  infective  particle  as  the  chief  factor,  he 
does  not  set  aside  locality  so  far  as  do  some  of  our  modern  experts. 

It  was  not  to  be  supposed  that  Sir  Joseph  Fayrer,  with  an  experience 
almost  confined  to  India,  and  as  inclining  to  new  hypotheses  as  to  cholera, 
typhoid  fever,  etc.,  should  let  the  remittent  fevers  of  India  go  without  a 
similar  application  of  his  doctrine.  In  reply  to  his  address  of  November, 
1879,  a  reviewer  has  well  said,  that  his  observations,  as  detailed  by  him- 
self, "do  not  admit  of  comparison,  in  their  precision  and  accuracy  of 
detail,  with  the  observations  on  which  the  contrary  conclusions  have  been 
formulated.  It  is  not  to  be  forgotten  that  an  overwhelming  majority  of 
Indian  observers  concur  with  English  epidemiologists."    The  question 

1  San.  Record,  December  15,  1S82,  p.  247. 
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has  obtained  prominence  from  the  accident  of  certain  official  relations  of 
the  Indian  dissentients,  not  from  the  scientific  value  of  their  doubts.1 

But,  be  it  remembered,  that  however  important  and  fundamental  to 
preventive  medicine  is  an  inquiry  into  the  causation  of  disease  in  order 
to  its  prevention,  nevertheless  progress  in  sanitation  is  possible,  indepen- 
dent of  this  knowledge.  While  these  searches  after  infective  particles, 
and  the  results  already  achieved,  mark  a  wonderful  era  in  this  depart- 
ment, there  are  four  other  inquiries  as  essential,  namely,  the  influence 
of  locality,  the  laws  which  govern  the  susceptibility  of  individuals,  the 
methods  of  prophylaxis,  and  what  methods  of  hygiene  are  applicable 
after  invasion.  Even  in  diseases  believed  to  have  a  specific  contagion, 
we  will  practically  succeed  first  in  looking  after  the  conditions  of  its 
nutrition.  "  These,"  says  Pettinkofler,  "  we  are  likely  to  discover  long 
before  the  germ  itself,  just  as  sugar  was  recognized  in  grape-must 
and  beer-wort  as  the  necessary  substratum  for  alcoholic  fermentation 
long  before  the  part  played  by  the  ferment  and  fungus  was  under- 
stood." 

We  do  not  yet  know  the  life  history  of  the  vaccine  vesicle,  and  yet  this 
has  not  prevented  the  application  of  the  first  and  perhaps  greatest  boon 
in  the  direction  of  dealing  with  epidemics. 

There  are  multitudes  of  questions,  both  scientific,  statistical,  and  prac- 
tical, and  numberless  derivations  from  analyzed  experience,  which  go 
to  make  up  the  practice  of  hygiene,  which  are  very  independent  of  a 
technical  knowledge  of  causation.  Even  original  investigation  is  far 
from  being  confined  to.  the  sphere  of  etiology.  The  man  who  by  ten 
thousand  measurements  in  school  life  determines  the  law  of  growth  and 
modifying  influences,  or  the  man  who  tests  the  resisting  power  of  one 
thousand  tubes,  their  proper  calibre,  the  flow  of  air  currents  through  the 
pipes,  the  influence  of  syphonage  and  all  that  relates  to  them  as  carriers 
of  liquids,  and  so  arrives  at  a  law  of  direction,  is  also  a  skilled  and  orig- 
inal investigator.  These  are  but  examples  of  hundreds  of  lines  in  which 
close  observation  is  needed,  and  in  which  those  who  are  busy  are  serving 
the  interests  of  preventive  and  protective  hygiene. 

That  next  class  of  sanitarians  which  has  capacity  for  collecting  and 
sifting,  men  omnivorous  in  a  specialty,  of  wide  reading,  of  editorial  in- 
sight, who  can  apply  the  magnet  which  will  separate  the  true  steel  from 
the  conglomerate  mass,  who  can  arrange  and  classify,  and  with  expert 
judicial  mind  can  weigh  the  evidence,  separate  the  inconsequent  from 
the  essential,  and  then  state  the  result  with  clean,  clear-cut,  logical  analy- 
sis, are  no  less  valuable  to  the  progress  of  our  science  and  of  our  art.  Of 
the  two,  this  is  a  more  difficult  and  a  higher  attainment.  In  laboratory 
work  there  are  facilities,  prescribed  methods,  and  chances  for  special 
technic  drill  and  expertness,  which  ordinary  diligence,  good  advantages, 
and  extraordinary  industry  are  pretty  sure  to  command. 

But  the  historical  student  has  to  group  his  facts  so  as  to  get  at  the 
deeper  philosophv  of  history,  and,  where  it  is  both  a  scientific  and  a  prac- 

1  See  London  Lancet,  March,  18S0   July  2,  1881. 
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tical  field,  must  be  able  to  bring  a  training  and  maturity  of  judgment,  a 
capacity  for  selection  and  logical  deduction,  whicb  demand  a  greater 
range  of  competency,  and  that  balance  of  all  mental  powers  which  does 
not  mislead  others  because  it  is  not  misled  itself.  He  must  know  what 
Taine  means  when  he  speaks  of  one  as  able  to  discern  a  fact  and  not  an 
account  of  a  fact,  of  research  as  distinct  from  inferences  from  research, 
and  what  Burlbn  means  when  he  calls  aptitude  for  patience  a  genius. 
This  patient  discernment,  and  arrangement  of  facts  and  reasoning  there- 
from, call  forth  some  of  the  highest  powers  of  the  practitioner  of  hygiene. 
It  is  related  of  an  astronomer  at  Washington,  that  at  a  recent  marriage 
reception  he  seemed  somewhat  absorbed,  and  being  asked  whether  he 
had  saluted  the  bride,  replied  in  the  negative.  His  friend  said,  "Why 
do  you  delay?  "  "  I  have,"  said  he,  "  no  facts  to  communicate."  We 
do  not  claim  that  social  chat  need  abound  in  facts.  But  it  were  well  if 
some  of  those  ready  to  salute  the  bride  whose,  name  is  Hygeia  had  more 
facts  to  communicate,  such  as  in  quality  and  quantity  answer  to  the  laws 
of  evidence. 

On  his  return  from  his  first  visit  to  England,  some  one  is  said  to  have 
asked  Daniel  Webster  who  was  the  ablest  man  to  whom  he  listened  in 
the  House  of  Commons.  His  answer  was,  Sir  Robert  Peel.  "As  I  en- 
tered," said  he,  "  he  was  in  the  midst  of  a  speech,  and  the  first  sentence 
I  heard  was,  '  I  now  come  to  the  onion  seed.'  He  was  discussing  the 
budget  of  finance,  and  unfolding  the  sources  of  revenues  and  the  regula- 
tion of  trade.  And  so  he  went  on  from  one  item  to  another,  with  a  pre- 
cision of  knowledge  and  an  explicitness  of  detail  that  showed  he  had  an 
intimate  acquaintance  with  all  the  resources  within  the  reach  of  the  gov- 
ernment, and  knew  how  to  suit  laws  to  the  indications  in  hand."  It  is 
just  so  with  the  true  sanitarian.  He  seeks  not  only  to  know  the  seeds  of 
disease,  but  how  prolific  they  are,  where  they  are  disseminated,  where 
they  grow,  and  how  to  sterilize  or  isolate  them.  He  is  a  master  of  facts 
in  evidence  and  of  details,  and  is  ready  to  estimate  his  part  of  the  work. 
It  is  a  sphere  in  which  more  are  misled  than  any  other, — one  of  abundant 
writing  of  essays  which  are  original  only  to  their  authors,  of  popular 
word-pictures  of  existing  evils  which  often  come  from  valuable  men  of 
ready  style  and  utterance,  but  which  will  not  be  very  much  needed  as 
building  material  for  the  future  edification  of  this  association. 

The  third  field,  that  of  administration,  and  the  application  of  sanitary 
methods  and  experience,  is  vastly  important  and  eminently  practical.  In 
some  respects  it  requires  a  combination  of  qualities,  the  most  difficult  of 
all.  The  sanitary  officer  needs,  first  of  all,  knowledge, — such  knowledge 
as  generally  only  comes  from  the  habits  of  a  close  student ;  and  yet  his 
duties  are  such  as  not  much  to  favor  this  study. 

He  must  hnow,  but,  alas  !  because  he  knows,  must  exercise  powers  of 
self-restraint  most  tormenting.  He  looks  around  him,  sees  the  situation — 
bad  drainage,  heaps  of  filth,  bad  domiciles,  and  foul  streets.  Greater 
sources  of  physical  degradation,  hidden  from  the  world,  glare  out  in  his 
very  presence.    He  knows  all  these  mean  sickness,  shortened  lives,  now 
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and  then  a  pestilence,  race  deterioration,  misery,  and  chronic  ill-success, 
which  will  tell  on  population,  on  industry,  on  finance,  on  thrift,  on  the 
very  perpetuity  of  government.  His  manhood,  his  philanthropy  „,  his 
skill,  his  knowedge,  his  patriotism,  everything  fhat  is  good,  clever,  and 
god-like  in  the  man,  is  summoned  to  zeal  in  this  service.  But  how  em- 
barrassed ! — if  he  applies  a  tenth  of  the  live-saving  knowledge  of  which  he 
is  the  modest  possessor,  lie  is  sure  to  lose  his  own  head.  His  expediency 
and  his  tact  must  be  so  cautious  as  to  let  the  nine  perish  that  he  may  not 
lose  his  chance  for  saving  the  tenth.  How  hard  it  is  not  to  be  radical 
when  any  jury  of  sanitary  experts  in  the  land  would  in  one  hour,  after 
due  trial,  bring  in  a  verdict  that  his  moral  heroism  was  saving  all  that  is 
precious  to  the  people  and  to  the  children  which  in  the  next  generation 
are  to  be  the  nation. 

If  he  confine  himself  to  clearing  up  nose  nuisances,  he  will  have  a  fol- 
lowing and  some  applause  when  the  stench  ceases.  If  he  venture  largely 
to  prevent,  he  is  himself  prevented.  Between  politics  and  legislation, 
and  the  unconscious  ignorance  which  most  men  have  of  the  practical 
possibilities  of  sanitary  reform  as  a  personal,  civic,  and  national  blessing, 
is  he  not  between  an  upper  and  nether  millstone?  or  if  not,  at  least  be- 
tween Gerazim  and  Ebal — a  little  band  only  on  Gerazim,  and  the  curses 
of  Ebal  loud  and  long? 

The  possible  embarrassments  in  this  direction  have  been  made  promi- 
nent for  the  last  year  or  more.  One  hundred  thousand  munificent  dollars 
to  check  epidemics,  but  not  a  cent  to  keep  them  from  starting.  Ten 
thousand  dollars  for  salary,  travel,  and  office  expenses,  when  every  mem- 
ber of  a  national  board  had  said,  Make  all  but  five  hundred  of  it  available 
for  investigation  into  the  causes  of  disease  and  the  modes  of  conducting 
preventive  and  restrictive  measures. 

As  an  American  citizen,  I  feel  far  more  humiliation  from  the  senti- 
ments of  the  congressional  committee  and  the  debate  in  the  house  of 
representatives,  than  from  any  temporary  check  given  to  national  health 
administration. 

America,  with  its  grand  progress  in  all  material  interests,  has  done  so 
little  to  foster  inquiry  into  the  pervading  evils  which  decimate  and  deteri- 
orate population,  that  I  was  not  prepared  for  responses  to  sentiments 
which  involved  the  discouragement  of  all  scientific  inquiry  into  the  causes 
of  disease,  and  which  not  only  crippled  the  hands  but  impugned  the 
motives  of  some  of  the  noblest  men  who  have  given  unselfish  attention  to 
this  great  interest. 

Money  enough  to  chase  a  pestilence,  but  not  a  cent  to  investigate  its 
cause  or  deal  with  diseases  all  over  the  land,  is  like  washing  hearses, 
buying  coffins,  and  hiring  grave-diggers  and  mourners  for  the  victims  of 
small-pox,  while  Tenner  is  refused  a  pittance  in  order  to  prevent  it.  Be 
ready  with  sappers  and  miners,  with  lint  for  bandages,  for  the  first  report 
of  an  explosion  in  a  coal-mine  ;  but  close  Sir  Humphry  Davy's  labora- 
tory, and  proclaim  his  safety-lamp  a  wire  screen  for  the  amusement  of 
the  experimenters.    This  is  not  the  plan  of  France  and  Germany,  for 
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Pasteur  and  Koch  have  carried  the  war  into  Africa,  and  are  studying 
causes  alongside  of  the  pyramids. 

Yet,  notwithstanding  all  this,  we  have  no  need  to  become  discouraged. 
There  are  cities  in  the  United  States  to-day  where  health  administration, 
in  spite  of  all  embarrassments,  has  achieved  results  notable  and  grand, 
and  over  which  health  officers  preside  whose  names  and  opinions  are  a 
power  at  home,  whose  presence  here  is  an  inspiration  and  assurance  of 
success.  There  are  township  and  village  officers  who  are  educating  the 
people,  and  giving  tone  to  the  popular  sentiment  There  are  state  boards, 
whose  benificent  influence  is  felt  in  their  own  state  and  throughout  the 
land.  There  is  a  public  press,  whose  utterances  in  this  behalf  have  been 
able  and  thoroughly  encouraging. 

There  will  be  occasional  reverses  and  disappointments:  for  such  a 
cause  there  is  no  law  of  strength  without  them.  Pestilence  itself  becomes 
a  sanitary  measure.  All  these  zigzag  courses  will  not  make  a  man  give  up 
his  ship.  Now-a-days  we  have  enough  old,  experienced  pilots  to  know 
whither  we  are  sailing.  We  are  progressive  and  aggressive  because 
right,  because  backed  by  a  science  and  an  art  able  to  certify  themselves, 
and  because  there  are  means  both  of  technical  and  popular  enlighten- 
ment, which  voice  and  pen,  book  and  press,  will  not  fail  to  use.  But  we 
should  have  great  patience.  It  has  truly  been  said  that  "  the  rapid  prog- 
ress of  sanitary  and  preventive  medicine  during  the  last  twenty-five  years 
has  not  been  from  dawn,  but  almost  from  absolute  darkness  into  day- 
light." It  is  not  to  be  expected  that  there  should  always  be  settled  con- 
victions, or  the  apparatus  for  their  application. 

The  whole  subject  of  sanitary  legislation  is  so  new  to  the  courts,  that, 
leaving  out  the  crudities  of  legislation,  law  has  to  receive  fresh  interpre- 
tations by  judges,  and  precedents  have  to  be  secured  by  the  moulding 
pressure  of  events. 

While  you  may  pick  out  localities  of  discouragement,  yet,  as  an  ob- 
server these  many  years  of  the  underlying  facts  and  the  ground-swell  of 
progress,  I  am  sure  there  has  been  a  steady  deepening  of  the  foundations 
and  widening  of  the  area  and  uprising  of  the  strength  of  this  great  cause. 

The  great  American  constitution,  the  state  constitutions,  and  these 
human  constitutions  will  be  found  in  this  regard  cooperating  to  conserve 
and  preserve  each  other,  for  it  means  not  a  whit  less  than  national  life 
and  prosperity.  They  are  necessary  to  each  other,  and  will  find  it  out, 
while  over  each  and  all  the  aegis  of  law  will  extend  its  gracious  protection. 

It  is  a  study  and  a  practice  which  have  their  foundations  in  the  nature 
of  man,  and  in  the  essentials  of  personal,  social,  and  civic  existence.  In  it 
law  and  providence,  science  and  art,  philanthropy  and  philosophy,  invite 
us  to  pure  work,  to  great  obedience,  and  to  that  noble  devotion  which 
consecrates  itself  to  loving  service  for  God  and  for  humanity. 

May  it  bind  us  closer  to  each  other  in  the  sympathies  which  are  natural 
to  those  in  kindred  occupations,  closer  to  all  our  fellow-men  whose  wel- 
fare is  so  much  a  part  of  our  own,  and  closer  to  Him  with  whom  is 
the  power  of  an  endless  life. 
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ADDRESS 

By  JOHN  AVERY,  M.  D.,  President  of  the  Michigan  State  Board  of  Health. 

Mr.  President,  and  Gentlemen  of  the  American  Public  Health 
Association:  No  one  phase  of  the  great  advance  in  medical  science 
during  the  last  century  so  well  marks  its  progress  as  this  association, 
composed  of  its  most  eminent  leaders  and  teachers,  and  organized  for  the 
purpose  of  teaching  the  people  how  to  prevent  disease,  rather  than  for 
the  discovery  of  the  best  means  to  cure  it.  When  the  members  of  a  noble 
profession,  whose  fees  proverbially  increase  with  the  ignorance,  vice,  and 
misfortunes  of  their  fellow-men,  unite  with  eminent  scientists  and  human- 
itarians of  the  laity  to  teach  communities  and  individuals  that  sickness  is 
preventable  waste,  and  that  health  is  money,  and  like  it  may  be  had  by 
diligent  seeking,  who  shall  say  that  civilization  has  turned  backward,  or 
that  the  profession  of  medicine  is  wholly  a  money-getting  one?  It  has 
been  well  said  that  "  He  who  cures  disease  may  be  the  skilfullest,  but 
he  that  prevents  is  the  safest,  physician  ;  "  and,  we  may  add,  is  justly 
entitled  to  the  larger  fee. 

Millions  for  defence,  not  a  cent  for  war,  would  be  a  far  safer  maxim 
for  communities  and  nations  in  sanitary  science  than  in  military  ;  yet  we 
practically  reverse  it,  and  pay  millions  to  drive  the  invader  out,  where  a 
few  thousand  would  have  prevented  his  getting  a  foot-hold. 

A  people  that  would  quietly  look  on  and  see  a  dangerous  enemy  pre- 
paring to  invade  their  country,  despoil  their  homes,  and  to  murder  alike 
old  and  young,  women  and  children,  and  make  no  preparation  to  repel 
the  invaders  and  to  protect  themselves  against  robbery  and  murder,  would 
be  regarded  as  unworthy  a  place  among  nations.  Still  more,  should 
they  quietly  watch  the  gathering  mob  of  rioters  in  their  midst,  intent  on 
pillage  and  murder,  listen  to  their  mutterings  of  vengeance,  and  calmly 
await  the  slaughter  to  commence,  without  an  attempt  to  protect  their 
homes  and  little  ones,  would  they  be  regarded  as  unworthy  of  homes  and 
children. 

More  terrible  and  deadly,  and  more  destructive  to  business  prosperity 
than  an  invading  army,  are  Asiatic  cholera  and  yellow  fever.  More  relent- 
less and  cruel,  and  more  destructive  to  little  children  than  mad  rioters, 
are  those  twin  scourges,  scarlet  fever  and  diphtheria.  When  nations, 
communities,  and  individuals  shall  learn  that  these  and  kindred  diseases 
are  enemies  to  society,  to  be  repelled  or  summarily  dealt  with  upon  their 
first  appearance,  then  will  they  begin  to  appreciate  the  earnest  and  faith- 
ful work  of  this  association,  and  to  realize  that  true  economy,  in  dealing 
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with  disease,  as  with  a  foreign  or  domestic  enemy,  is  a  liberal  expendi- 
ture for  defence.  That  a  more  general  public  interest  in  the  compara- 
tively new  science  of  sanitation  has  been  recently  awakened  in  this  coun- 
try is  due  very  largely  to  the  efforts  of  the  members  of  this  association 
and  their  co-workers. 

We  have  now  very  satisfactory  health  laws  in  twenty-six  states,  and 
reasonably  efficient  state  boards  of  health  in  the  same,  and  local  boards 
in  nearly  or  quite  all  our  large  cities,  and  in  many  smaller  villages  and 
in  townships.  We  have  an  admirable  National  Board  of  Health,  though 
it  has  been  somewhat  restricted  and  crippled  in  its  work  by  recent  ad- 
verse legislation.  Our  neighbors  just  across  this  beautiful  river  have  a 
very  capable  and  painstaking  provincial  board,  that  has  ever  manifested 
an  interest  in  and  a  readiness  to  cooperate  with  state  and  municipal 
boards  in  the  states  with  which  it  is  brought  in  relation.  We  are  glad 
to  see  some  of  its  members  present,  and  to  welcome  them  to  this  meeting. 

We  have  a  very  respectable  number  of  journals  devoted  to  health 
reform.  These  publications  mostly  have  a  quite  satisfactory  patronage, 
showing  that  the  number  of  workers  in  practical  sanitation  is  constantly 
increasing.  The  daily  and  weekly  press  of  the  country  is  manifesting 
more  and  more  interest  in  sanitary  work,  and  we  hope  soon  to  see  the 
"  horse  editor,"  in  all  our  large  dailies,  give  place  to,  or  at  least  divide 
his  space  with,  the  sanitary  editor. 

I  may  be  permitted,  gentlemen,  to  express  the  belief  that  very  much  of 
this  increased  interest  in  public  sanitation  is  due  to  the  labors  of  this 
association.  And  I  desire,  for  myself  personally,  and  for  the  Michigan 
State  Board  of  Health,  to  express  to  you  in  this  public  manner  the  great 
pleasure  we  all  feel  in  having  this  meeting  of  the  American  Public  Health 
Association  held  in  Michigan,  for  the  first  time  in  its  history.  This  meet- 
ing will  be  of  especial  interest  to  the  people  of  our  state,  on  account  of 
the  topics  discussed,  and  the  opportunity  it  affords  our  citizens  to  attend, 
and  listen  to  and  take  part  in  the  discussions.  In  Michigan  we  have, 
each  year  since  the  organization  of  the  association,  derived  from  it  much 
information  of  use  to  the  people  of  this  state.  Michigan  members  have 
been  among  its  active  workers,  and  have  always  attended  the  meetings 
of  the  association  ;  and  the  State  Board  of  Health  has  been  represented 
by  one  or  more  of  its  members,  who  have  reported  to  the  board  the 
important  topics  presented  and  discussed  at  these  meetings.  And  this 
information  has  been  given  to  the  people  of  the  state  through  the  pub- 
lished reports  of  the  board  of  health.  At  this  meeting  we  can  all  be 
present ;  and  not  only  the  members  of  our  board,  but  a  large  number  of 
the  health  officers  of  our  cities,  and  of  other  boards  of  health  in  Michigan. 
And  for  this  opportunity  afforded  ourselves,  the  health  officers  of  our 
state,  and  our  people,  the  members  of  the  Michigan  State  Board  of 
Health  desire  to  extend  to  you  their  earnest  thanks. 

I  suppose  the  objects  of  this  association  are  not  confined  strictly  to  the 
presentation  and  discussion  of  topics  in  ways  which  will  advance  sanitary 
science,  and  methods  of  public  health  work,  but  that  a  very  important 
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part  of  its  influence  for  good  is  the  awakening  of  intelligent  interest 
among  the  people  throughout  this  country  in  the  many  important  sub- 
jects which  are  properly  brought  before  it. 

The  official  acts  of  those  of  us  who  are  actually  engaged  in  the  public 
health  service  are  necessarily  limited  and  controlled  by  law,  and  there  is 
a  tendency  in  the  public  mind  to  regard  as  of  little  consequence  that 
which  is  not  embodied  in  the  law  ;  yet  it  must  be  apparent  to  all,  that  the 
work  of  such  voluntary  conventions  as  this,  where  the  leaders  in  all  pro- 
fessions and  classes  of  people  unite  and  discuss  the  be'st  methods  for 
advancing  the  public  welfare,  is  of  transcendent  importance,  because  such 
work  engages  the  attention  of  the  people  and  forms  public  opinion,  which 
is  the  foundation  of  our  law  and  of  our  progress. 

And  in  conclusion,  gentlemen,  I  am  very  glad  the  eleventh  annual 
meeting  of  this  association  is  held  in  this  beautiful  city,  the  metropolis 
of  a  great  state,  rich  in  agriculture,  in  minerals,  in  forests,  in  school- 
houses  and  churches,  and,  more  than  all  else,  rich  in  its  noble  men  and 
women,  to  whom  you  are  to  speak,  and  from  whose  homes  will  radiate 
an  ever  widening  influence  in  favor  of  better  methods  relating  to  individ- 
ual and  public  health,  and  from  whom  I  bespeak  an  increase  of  member- 
ship and  added  usefulness  for  this  association. 


III. 


ADDRESS 

By  His  Excellency  JOSIAH  W.  BEGOLE,  Governor  of  Michigan. 

Mr.  President,  and  Gentlemen  of  the  American  Public  Health 
Association  :  It  affords  me  great  pleasure  to  extend  to  you,  on  behalf 
of  the  good  people  of  this  state,  a  most  cordial  welcome. 

The  assembly  of  an  association  like  this,  composed  of  men  of  scientific 
attainments,  and  who,  laying  aside  their  ordinary  pursuits  and  private 
interests,  have  left  their  homes,  at  their  own  charge,  to  consult  and  plan 
for  the  interests  of  our  common  humanity,  is  an  encouraging  sign  of  the 
times. 

The  cure  of  disease  we  are  accustomed  to  regard  as  the  peculiar  work 
of  skilled  physicians.  It  is  most  gratifying  to  find  that,  among  all  the 
different  schools  of  medicine,  the  men  who  occupy  the  front  rank  are  vy- 
ing with  each  other  as  to  who  shall  be  foremost  in  imparting  to  the 
public  such  information  as  shall  tend  to  prevent  disease  or  limit  its  spread. 
It  certainly  speaks  well  for  the  profession. 

If  before  the  end  of  my  official  term  I  can  have  the  pleasure  of  wel- 
coming to  the  state  a  convention  as  truly  representative  as  this,  composed 
largely  of  men  learned  in  law,  and  met  to  devise  means  by  which  litiga- 
tion may  be  avoided,  and  to  impart  to  the  public  such  information  as 
will  do  away  so  far  as  possible  with  the  necessity  of  employing  counsel, 
I  shall  feel  like  saying,  with  Simeon  of  old,  "  Lord,  now  lettest  thou  thy 
servant  depart  in  peace  *    *    *  for  mine  eyes  have  seen  thy  salvation." 

Long  life  in  all  ages  has  been  considered  a  blessing  to  be  desired.  In 
the  Old  Testament  it  was  promised  to  the  upright  and  obedient.  Solomon 
said,  of  wisdom,  "  Length  of  days  is  in  her  right  hand,"  while  in  her 
left  hand,  as  of  inferior  value,  he  places  "  riches  and  honor."  The  theol- 
ogy that  affects  to  despise  our  bodies  as  "vile  clay,"  and  regards  their 
care  as  inimical  to  the  soul's  best  interest,  cannot  be  the  teaching  of  Him 
who,  during  His  short  ministry  on  earth,  devoted  Himself  so  largely  to 
healing  the  sick,  cleansing  the  lepers,  and  curing  all  manner  of  diseases 
among  the  people. 

The  subject  of  health  occupies  an  important  place  in  the  science  ot 
political  economy.  Disease  in  a  large  class  means  not  only  pain,  be- 
reavement, orphanage,  and  widowhood,  but  also  poverty  and  pauperism. 
The  spread  of  contagious  disease  in  a  community  paralyzes  trade,  and, 
if  long  continued,  brings  financial  ruin.  The  old  maxim,  "  Health  is 
wealth,"  is  true  both  of  individuals  and  communities.  The  "  labor 
problem,"  too,  becomes  an  important  factor.    Continued  anxiety  for 
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to-morrow's  bread  will  undermine  the  strongest  constitution  ;  nor  can 
sanitary  rules  as  to  dress,  food,  cleanliness,  sunlight,  and  ventilation  be 
carried  out  by  those  who  can  earn  but  a  scant  subsistence  for  themselves 
and  families. 

The  work  in  which  you  are  engaged  affects  the  personal  welfare  and 
safety  of  every  citizen.  In  the  matter  of  health,  no  person  can  be  said  to 
live  in  himself  alone  ;  indeed,  it  might  be  said  that  in  this  regard  each 
one  must  be  his  "  brother's  keeper."  Let  the  individual  observe  ever  so 
closely  the  wisest  sanitary  laws,  and  it  will  avail  little  so  long  as  his 
neighbors  ignorantly  or  wilfully  foster  the  germs  of  disease  on  their 
premises.  Diphtheria,  small-pox,  scarlet  fever,  may  be  bred  near  the 
dwellings  of  those  who  exercise  the  greatest  care  in  their  homes,  and  our 
public  schools  become  points  of  contact  from  which  these  diseases  are 
spread  through  cities  and  communities. 

The  spread  of  contagious  diseases  and  epidemics  cannot  ordinarily  be 
prevented  by  private  or  individual  effort.  Boards  of  health,  invested  by 
law  with  summary  powers,  are  the  only  effectual  means  for  accomplish- 
ing this  end.  In  this  regard,  Michigan  is  not  behind  her  sister  states. 
I  can  point  with  pride  to  our  State  Board  of  Health,  which  by  its  valua- 
ble suggestions  and  assistance  has  enabled  the  local  boards  to  accomplish 
much  good  in  removing  the  causes  of  disease  and  preventing  its  spread. 
It  is  to  a  body  such  as  yours  that  both  the  state  and  local  boards  must  look 
for  guidance  and  direction,  and  it  is  this  fact  which  makes  any  action  you 
may  take  so  important  to  Michigan  and  her  sister  states. 

It  has  been  the  custom  of  nations  to  bestow  their  honors  and  acclama- 
tions on  the  men  who  have  been  the  most  successful  in  destroying  human 
life.  Let  us  hope  the  day  is  not  far  distant  when  the  sanitarian,  who 
devotes  his  thoughts  and  energies  to  the  saving  of  the  race,  shall  be 
esteemed  worthy  of  greater  honor  than  the  soldier  who  destroys.  Then 
will  the  words  of  Christ,  "  Is  it  lawful  to  save  life,  or  to  kill?"  be  ac- 
cepted in  their  true  significance.  I  again  bid  you  welcome,  and  trust 
your  deliberations  in  this  beautiful  city,  of  which  our  whole  state  feels 
justly  proud,  may  be  guided  and  directed  by  infinite  wisdom,  and  result 
in  blessings  unnumbered  to  the  communities  and  states  which  you  repre- 
sent. 


IV. 

ADDRESS 

By  WILLIAM  BRODIE,  M.D.,  Chairman  Local  Committee  of  Arrangements. 

Mr.  President,  and  Ladies  and  Gentlemen  :  I  was  disappointed 
this  afternoon,  when  I  received  a  note  from  the  mayor  of  the  city,  stating 
that  important  business  had  taken  him  away  from  town.  I  knew  he  had 
been  expecting  to  go  to  the  city  of  New  York,  although  he  had  expected 
to  remain  here  a  day  or  two  longer.  You  well  know  that  it  is  a  very 
difficult  matter  to  obtain  a  good  speaker  on  short  notice  ;  but  I  went  to 
my  friend,  Hon.  Geo.  V.  N.  Lothrop,  who  told  me  his  wife  was  to  have  a 
party  of  ladies  this  evening,  and  she  did  not  propose  to.  invite  any  other 
gentleman  but  himself.  I  told  him  that  I  would  go  and  see  his  wife,  and 
ask  her  to  let  him  off.  I  went  to  her  with  all  my  persuasive  powers,  but 
she  thought  she  could  not  get  along  without  Mr.  Lothrop  :  consequently 
1  find  myself  without  a  speaker  for  this  occasion.  You  have  lost  a  great 
treat  by  reason  of  their  inability  to  attend  here,  and  inform  you  of  the 
beauties  of  our  city  and  everything  pertaining  to  it. 

I  will  say  to  you,  however,  ladies  and  gentlemen,  that  the  city  of  De- 
troit extends  to  you  a  cordial  welcome  on  this  occasion.  We  are  all 
interested  in  the  objects  for  which  you  meet  here,  although  I  must  say, 
in  behalf  of  the  medical  profession,  that  every  measure  of  health  you 
bring  about  to  prevent  disease  tends  to  deplete  their  pockets ;  neverthe- 
less, we  welcome  you.  We  are  working  altogether  in  the  general  inter- 
ests of  mankind,  as  you  can  well  appreciate. 

We  who  live  here  consider  Detroit  one  of  the  handsomest  cities  in  the 
Union,  and  I  beg  you  will  excuse  us  for  this  pride.  I  have  resided  here 
all  my  professional  life,  and  have  seen  it  grow  from  a  town  of  20,000  to 
a  city  of  nearly  150,000.  We  believe  that  we  have  got  the  best  sewered 
city  in  the  Union.  Our  sewers  are  constructed  on  a  general  principle. 
We  have  the  broad  Detroit  river  at  our  front,  with  a  current  of  three  or 
four  miles  an  hour.  Our  main  sewers  run  at  right  angles  from  the  river 
to  the  city  limits,  even  extending  to  the  country.  You  have  probably 
noticed  the  city  is  laid  out  in  blocks,  and  nearly  all  the  blocks  are  subdi- 
vided by  alleys,  and  in  the  alleys  are  constructed  all  our  collateral  sew- 
ers, and  the  sewage  is  deposited  by  them  in  the  main  sewers,  and  so 
carried  off  by  the  Detroit  river.  For  these  reasons  I  think  Detroit  is  one 
of  the  best  sewered  cities  in  the  country.  Our  health  officer,  somehow, 
seems  to  be  of  the  impression  that,  notwithstanding  all  this,  we  have  a 
pretty  severe  mortality  ;  but  I  have  tried  to  reason  him  into  the  belief 
that  it  is  mainly  due  to  the  fact  that  they  are  strangers  who  come  here  to 
die,  and  that  makes  up  this  mortality.  [Laughter.] 
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Some  two  years  ago,  when  this  matter  of  public  health  began  to 
receive  attention,  a  great  sanitarian  of  the  East  happened  to  be  travelling 
this  way  on  his  way  home  from  a  meeting  of  the  American  Medical 
Association.  You  may  recognize  him  if  I  do  not  repeat  his  name, 
although  perhaps  I  might  as  well  tell  you  who  he  is.  He  questioned 
me  very  fully  on  the  system  of  sewerage.  That  gentleman's  name  is 
Bell.  He  lives  in  the  city  of  Brooklyn,  and  edits  The  Sanitarian ;  and 
he  failed  to  convince  me  at  the  time,  and  I  have  not  yet  been  able  to  be 
convinced  by  his  arguments,  that  Detroit  is  an  unhealthful  city.  The 
fact  is,  ladies  and  gentlemen,  that  our  physicians  are  virtually  starving 
for  want  of  business.  I  think  the  last  three  months  of  our  Lord,  1SS3, 
have  been  so  deficient  in  disease  and  ill-health  that  no  doctor  has  paid 
his  expenses  ;  so  you  see  there  is  not  much  encouragement  for  young 
men  to  come  here  and  locate.  We  are  proud  of  our  city  for  several  rea- 
sons :  one  of  the  most  cogent  reasons  among  all  these  is  that  we  do  not 
owe  a  dollar.  The  city  of  Detroit  is  virtually  out  of  debt.  Her  sinking 
fund  is  so  ample  at  the  present  time  that  we  are  able  to  meet  all  our 
engagements  as  they  become  due, — so  much  so  that  we  are  paying  a  pre- 
mium to  buy  up  our  bonds  when  we  can  get  them.  There  are  few  cities 
that  can  say  as  much.  We  have  a  taxation  of  one  per  cent,  and  perhaps 
a  mill  laid  upon  us,  to  carry  on  all  the  work  of  the  city  ;  and  for  a  city 
of  its  size  it  is  somewhat  remarkable.  In  fact,  I  know  of  no  other  city 
in  the  Union  that  can  say  as  much:  consequently  friends  coming  from 
abroad  and  wishing  to  reside  here  can  do  so  without  paying  out  all  their 
money  for  taxes. 

We  have  another  feature  which  we  boast  of,  and  if  you  have  time  to 
travel  about  our  city  and  its  suburbs  you  will  see  any  quantity  of  cottages 
and  houses,  nicely  constructed,  with  everything  comfortable  about  them  ; 
and  there  is  where  our  mechanics  live.  They  own  their  houses,  and  it 
is  a  well  known  fact  that  very  few  of  our  mechanics  rent  the  houses  they 
live  in  :  they  own  them  themselves.  I  can  show  you  men  here  who 
scrape  the  mud  in  our  streets,  who  go  home  at  night  and  sleep  under 
their  own  roofs.  [Applause.] 

Then  we  have  a  source  of  congratulation  to  ourselves  in  the  fact  that 
our  city  government  is  managed  in  a  wise  and  fatherly  way.  The  people 
are  not  oppressed,  but  at  the  same  time  improvements  are  continually 
being  made.  If  time  would  permit,  we  could  show  you  the  finest  water- 
works in  the  country.  These  works  are  situated  three  miles  up  the  river, 
and  pure  water  is  furnished,  coming  from  Lake  St.  Clair.  For  myself, 
I  think  it  is  the  best  water  in  the  country,  and  I  know  that  all  temperance 
people,  when  they  come  here,  enjoy  it  very  much.  We  are  also  proud 
of  our  public  institutions.  As  you  are  well  aware,  nearly  all  cities  have 
institutions  for  incorrigible  men  and  women,  especially  for  the  protection 
of  the  public.  We  have  such  an  institution  in  this  city,  and  I  am  happy 
to  say  to  you,  ladies  and  gentlemen,  that  it  is  one  of  the  best  institutions 
in  the  whole  country,  and  is  a  model  in  every  respect.  Its  reputation 
has  become  such  that  the  United  States  government  prefers  to  send  all  its 
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bad  men  and  women  there  to  be  taken  care  of.  It  is  a  model  institution 
in  another  way,  in  the  fact  that  it  gives  employment  as  it  does  to  those 
people,  giving  an  opportunity  to  many  of  them  to  learn  honest  trades. 
By  their  labor  they  pay  the  expense  to  the  city,  and,  in  fact,  it  has  become 
a  source  of  income.  It  has  been  a  question,  of  course,  whether  this- 
labor  is  not  detrimental  to  persons  engaged  in  the  same  employment,  but 
at  the  same  time  we  must  recognize  the  fact  that  regular  employment 
conduces  to  the  health  of  these  poor  people  who  become  prisoners,  and 
likewise  tends  to  their  happiness  while  in  confinement. 

For  some  time,  during  these  few  months  past,  the  citizens  of  Detroit 
have  been  aware  that  the  American  Public  Health  Association  was  to 
visit  our  city,  and  I  am  sorry  to  see  there  are  not  more  of  them  present 
here  to-night; — but  I  can  give  you  the  reason,  perhaps.  We  propose, 
after  you  are  through  with  the  exercises  of  the  evening,  to  have  you  all 
repair  to  the  Russell  house,  and  I  think  you  will  find  our  citizens  ready 
to  entertain  you  there,  where  me  may  pass  a  pleasant  hour  in  conversation. 

In  behalf,  then,  of  the  gentlemen  of  the  city  of  Detroit,  I  have  the 
pleasure  of  thanking  you  for  your  appearance  here  on  this  occasion,  and 
when  vou  leave  us  I  trust  you  will  go  with  pleasant  recollections,  and  a 
good  opinion  of  the  people  of  the  city  of  Detroit.  [Applause.] 
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By  GEORGE  M.  STERNBERG,  M.  D.,  Major  and  Surgeon,  U.S.A. 

Maillot,  in  his  Traite  dcs  Fievres  Intermittents,  concludes  his  enu- 
meration of  the  various  hypotheses  which  have  been  advanced  to  explain 
the  etiology  of  the  malarial  fevers,  with  the  following  quotation  from 
Monfalcon  :  "  To  know  that  we  know  nothing  is  a  great  deal  ;  we  are 
then  much  nearer  the  truth  than  when  we  mistake,  for  this  latter,  erro- 
neous hypothesis." 

The  earlier  medical  authors  seem  to  have  considered  it  their  duty  to 
explain  all  things,  and  they  apparently  had  as  great  an  abhorrence  of  a 
confession  of  ignorance  as  nature  was  said  to  have  of  a  vacuum. 

It  is  only  within  comparatively  recent  times  that  we  meet  with  such 
ingenuous  statements  as  the  following.  Prof.  Bartlett,  in  his  Treatise 
on  Fevers  (1847),  says> — 

"  The  essential,  efficient,  producing  cause  of  periodical  fever, — the  poi- 
son whose  action  upon  the  system  gives  rise  to  the  disease, — is  a  sub- 
stance, or  agent,  which  has  received  the  name  of  malaria  and  marsh 
miasm.  The  nature  and  composition  of  this  poison  are  wholly  unknown 
to  us." — L.  C,  p.  346. 

Prof.  Geo.  B.  Wood,  in  his  Practice  of  Medicine,  says, — 

"  Of  the  precise  nature  of  miasmata  nothing  certain  is  known." — L. 
C,  Vol.  I,  p.  161. 

Aitken  says, — 

"  The  poison,  in  the  absence  of  any  better  name,  is  known  as  '  mala- 
ria;'and  as  physicians  heve  merely  inferred  the  existence  of  such  a 
poison,  no  exact  knowledge  has  yet  been  obtained  as  to  its  nature  and 
source." — Science  and  Practice  of  Medicine,  Vol.  I,  p.  473- 

These  statements,  made  by  three  of  the  highest  medical  authorities  of 
modern  times,  show  a  great  advance  in  the  direction  of  truth  ;  for,  as 
Monfalcon  says,  "  To  know  that  we  know  nothing  is  a  great  deal  ;  "  and 
so  long  as  we  have  not  acquired  this  knowledge  we  are  not  likely  to  reach 
the  truth,  for  there  is  no  incentive  to  engage  in  those  laborious  experi- 
mental investigations  by  which  modern  science  seeks  to  solve  etiological 
problems,  which  have  not  been  settled  by  the  speculations  of  medical 
philosophers  in  the  past,  and  which  there  is  no  reason  to  suppose  are 
capable  of  solution  by  any  other  than  the  experimental  method. 

But  the  most  recent  of  the  authorities  above  mentioned  penned  the  con- 
fession of  ignorance  which  we  have  quoted,  more  than  fifteen  years  ago. 
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During  the  interval,  numerous  investigators,  in  various  parts  of  the  world, 
have  undertaken  to  apply  the  experimental  method  to  the  solution  of 
etiological  questions,  and,  in  the  case  of  several  infectious  diseases  of 
man  and  of  the  lower  animals,  have  demonstrated  very  conclusively  that 
these  diseases  are  due  to  the  multiplication  within  the  body  of  the  infected 
individual  of  parasitic  micro-organisms,  known  under  the  general  name 
of  Bacteria.  A  similar  explanation  has  been  given  of  the  etiology  of 
the  malarial  fevers,  and  numerous  investigations  have  been  made  since 
the  time  of  Bartlett,  of  Wood,  and  of  Aitken,  which  we  must  duly  con- 
sider before  we  shall  be  justified  in  asserting,  as  they  have  done,  that 
nothing  definite  is  known  as  to  the  nature  of  malaria.  These  authors 
were  no  doubt  right  in  setting  aside  the  hypotheses  of  their  predecessors 
as  not  proven  ;  but  my  task  is  a  more  difficult  one,  for  I  am  called  upon 
to  estimate  the  value  of  the  experimental  evidence  which  has  been  sub- 
mitted by  different  observers  in  favor  of  their  respective  claims  to  the  dis- 
covery of  the  real  nature  of  malaria.  In  a  letter  from  our  worthy  presi- 
dent, dated  February  22,  1SS3,  I  am  informed  that  it  is  the  desire  of  the 
Executive  Committee  that  I  shall  prepare  a  paper  upon  the  subject  of 
Malaria  for  the  present  meeting  of  the  American  Public  Health  Associ- 
ation, and  I  am  requested  "to  define  what  we  actually  know  about 
infective  particles  as  causes  of  disease,  and  especially  of  malaria." 

Since  accepting  this  invitation,  I  have  been  called  upon  to  write  a 
resume  of  our  knowledge  relating  to  the  role  of  the  Bacteria  in  infec- 
tious diseases,  for  a  work  ("Bacteria,"  Wm.  Wood  &  Co.,  publishers) 
which  will  be  published  before  this  paper  can  possibly  make  its  appear- 
ance in  our  annual  volume.  As  the  limits  of  the  present  paper  do  not 
admit  of  as  extended  an  account  as  I  have  given  in  the  work  referred  to, 
I  must  ask  to  be  excused  from  attempting  to  define  here  "what  we  ac- 
tually know  about  infective  particles  as  causes  of  disease"  in  general; 
and  I  shall  occupy  but  little  of  your  time  in  discussing  the  various  claims 
which  have  been  made  to  the  discovery  of  a  specific  malarial  organism, 
or  germ,  for  the  reason  that  a  careful  consideration  of  the  evidence  ad- 
vanced in  support  of  these  alleged  discoveries  has  failed  to  convince  me 
that  any  one  of  them  is  supported  by  proof  of  a  satisfactory  character. 

On  the  other  hand,  as  stated  in  mv  special  report  to  the  National  Board 
of  Health  (Supplement  No.  14,  JV.  B.  of  Health  Bulletin),  I  am  not 
prepared  to  deny  that  the  Bacillus  ?nalarice  of  Klebs  and  Tommasi- 
Crudeli,  "  or  some  other  of  the  organisms  associated  with  it,"  in  the  mud 
and  water  of  malarious  swamps,  mav  be  the  active  agent  in  the  causation 
of  malarial  fevers  in  man.  Indeed,  there  are  many  circumstances  in 
favor  of  the  view  that  the  etiology  of  these  fevers  is  connected,  directly 
or  indirectly,  with  the  presence  of  bacterial  organisms,  or  their  germs,  in 
the  air  and  water  of  malarious  localities.  But  that  the  Bacillus  malarice, 
or  any  other  parasitic  micro-organism,  invades  the  blood  of  those  exposed 
to  malarial  emanations,  and  produces  the  characteristic  paroxysms  of 
intermittent  and  of  other  forms  of  malarial  fever,  by  its  presence  and  mul- 
tiplication in  the  circulating  fluid,  is  an  hypothesis  which  rests  upon  a 
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very  slender  amount  of  direct  evidence,  although  it  is  now  more  than 
four  years  since  the  discovery  of  Klebs  and  Tommasi-Crudeli  was  an- 
nounced, and  malarial  fevers  are  so  widely  prevalent  that  we  are  justified 
in  looking  for  confirmation  from  numerous  independent  sources.  But, 
so  far  as  I  know,  no  one  in  America  has  ever  seen  the  Bacillus  malaria 
in  the  blood  of  a  malarial  fever  patient,  nor  has  confirmation  come  from 
English,  German,  or  French  sources.  On  the  contrary,  a  French  phy- 
sician, Lavaran,  who  has  spent  much  time  in  the  microscopical  study  of 
the  blood  of  malarial  fever  patients,  claims  to  have  discovered  quite  a 
different  parasite,  his  Oscillaria  malaria;,  and  makes  no  mention  of  hav- 
ing met  with  the  Bacillus  malaria;  of  Klebs  and  Tommasi-Crudeli.  The 
same  remark  applies  to  the  researches  of  Richard,  who  confirms  Lavaran. 

For  my  own  part,  I  must  confess  that  I  have  never  seen,  in  the  some- 
what numerous  specimens  of  blood  which  I  have  examined  from  mala- 
rial fever  patients,  either  the  Bacillus  of  Klebs  and  Tommasi-Crudeli,  or 
the  parasite  described  by  Lavaran.  It  is  but  fair  to  state,  however,  that 
I  have  had  but  one  or  two  opportunities  for  obtaining  blood  during  the 
cold  stage  of  a  malarial  paroxysm,  and  have  never  punctured  the  spleen 
to  obtain  a  specimen  for  examination,  my  samples  having  been  invariably 
obtained  from  the  end  of  the  finger. 

In  calling  attention  to  this  negative  evidence,  it  is  not  my  design  to 
bring  discredit  upon  the  observations  of  the  distinguished  Italian  physi- 
cian, Tommasi-Crudeli,  or  upon  those  of  his  countrymen,  Cuboni  and 
Marchiafava,  who  report  that  they  have  found  the  so-called  Bacillus  ma- 
laria; in  the  blood  of  persons  suffering  from  malarial  fevers.  I  do  not 
doubt  that  bacilli  have  been  found  by  these  gentlemen,  as  reported.  But 
I  would  call  attention  to  the  fact  that  the  first  account  published  by 
Marchiafava  related  to  the  finding  of  bacilli  in  the  blood,  lymph,  spleen, 
etc.,  of  three  persons  who  died  of  pernicious  fever.  As  I  have  pointed 
out  elsewhere,  the  finding  of  micro-organisms  in  blood  and  tissues,  ob- 
tained post-mortem,  especially  in  warm  climates,  cannot  be  taken  as  evi- 
dence that  the  same  organism  was  present  in  the  blood  during  life,  and 
especially  in  the  earlier  stages  of  the  disease,  at  which  time  it  should  be 
constantly  and  invariably  present  if  it  is  the  cause  of  the  morbid  phenom- 
ena which  constitute  this  disease. 

But  if  we  admit  that  the  bacilli  in  question  were  not  developed  post- 
mortem, we  are  met  by  two  questions  :  First,  Do  they  bear  any  relation 
to  the  etiology  of  the  disease  to  which  these  three  persons  succumbed? 
Second,  Is  this  pernicious  fever  of  the  Italian  physician  identical,  as  to 
its  etiology,  with  the  fevers  recognized  as  malarial  in  our  own  country? 
The  writer  has  long  suspected  that  the  contimied,  pernicious  fevers  of 
the  Roman  Campagna,  and  of  other  parts  of  Italy,  differ  essentially  from 
the  ordinary  intermittents  and  remittents  of  this  country,  and  that,  while 
there  is  undoubtedly  a  malarial  element  in  a  certain  proportion  of  the 
cases  at  least,  there  is  another  etiological  factor,  to  which  the  continued 
and  pernicious  form  of  development  manifested  by  the  morbid  phenom- 
ena must  be  ascribed.    We  know  that  malaria  may  be  associated  with 
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the  specific  poisons  of  tphoid  and  of  yellow  fever  in  such  a  way  as  to 
produce  typical  forms  of  these  diseases,  and  it  seems  not  improbable 
that  the  Roman  fever  is  in  truth  one  of  these  mixed  or  hybrid  forms  of 
disease.  In  this  case  the  bacillus  of  Klebs  and  Tommasi-Crudeli,  if  it 
has  any  etiological  import,  is  probably  the  factor  to  which  the  combined 
and  pernicious  form  of  this  fever  must  be  ascribed,  and  not  the  malarial 
germ  which  the  authors  named  had  undertaken  to  discover.  The  facts 
thus  far  reported  give  support  to  this  view  of  the  case.  Thus,  in  the 
original  experiments  of  Klebs  and  Tommasi-Crudeli,  the  injection,  sub- 
cutaneously,  of  culture-fluids  containing  their  Bacillus  Malarice  pro- 
duced in  rabbits  a  fever  of  a  continued  rather  than  of  a  paroxysmal  form, 
and  they  point  out  that  the  Roman  fever  in  man  very  quickly  assumes  a 
continued  form.  Now  we  know  that  rabbits  are  very  susceptible  to  the 
various  forms  of  septicaemia  resulting  from  the  multiplication  of  septic 
bacteria  of  various  species  in  the  circulating  fluid,  or  in  effused  serum  in 
the  sub-cutaneous  cellular  tissue,  etc.  And  we  know,  moreover,  that  all 
of  these  forms  of  septicaemia  are  infectious,  and  may  be  transmitted  by 
inoculation  from  one  animal  to  another.  On  the  other  hand  we  have 
no  evidence  that  the  rabbit  is  susceptible  to  the  malarial  poison,  or  that 
malarial  diseases  can  be  transmitted  from  one  individual  to  another.  We 
have  therefore  no  good  reason  for  supposing,  with  Klebs  and  Tommasi- 
Crudeli,  that  the  infectious  disease  which  results  from  the  introduction  of 
their  so-called  Bacillus  jWalaricz  beneath  the  skin  of  a  rabbit  is  identical 
with  the  paroxysmal  fevers  known  to  us  as  malarial.  In  a  recent  report 
to  the  Italian  Minister  of  Agriculture,  etc.,  Tommasi-Crudeli  refers  to- 
the  production  of  intermittent  (?)  fever  in  the  lower  animals  by  the  subcu- 
taneous injection  of  the  blood  of  malarial  fever  patients,  and  states  that  he 
made  extensive  preparations  to  continue  his  experiments  in  this  direction 
during  the  year  1SS2  ;  but  he  was  unable  to  carry  out  his  intention  for 
the  reason  that  "  not  a  single  case  of  pernicious  fever  was  received  dur- 
ing that  period  into  the  Roman  hospitals."1 

Here,  then,  we  have  a  confession  which  makes  it  evident  that  the  perni- 
cious fever ;  ascribed  to  malaria  by  the  author  referred  to,  differs  from  ordi- 
nary malarial  fevers,  intermittents  and  remittents,  which  als0  prevail  in 
Italy,  in  the  essential  particular  that  it  is  an  infectious  disease,  and  may 
be  transmitted  to  the  lower  animals,  as  well  as  in  the  fact  that  it  is  a  con- 
tinued rather  than  paroxysmal  fever. 

I  shall  not  occupy  your  time  with  a  more  extended  review  of  the  argu- 
ments and  facts  which  have  been  advanced  in  support  of  the  parasitic- 
germ  theory,  as  explaining  the  etiology  of  the  malarial  fevers,  but  will 
say  to  you  that  I  fully  agree  with  Sir  Joseph  Fayrer,  who,  in  his 
Croonian  Lectures  on  the  Climate  and  Fevers  of  India,  after  giving  a 
summary  statement  of  the  various  observations  and  experiments  which 
have  been  recorded  in  favor  of  this  view,  remarks  as  follows  : 

"  The  existence  of  malaria  as  a  particulate  thing  has  not  yet  been 
demonstrated,  and  it  is  still  asked  if  such  a  thing  exist.    It  may  be  so  : 

1  Quoted  from  a  paper  by  Dr.  C.  P.  Russell,  Medical  Record,  August  18,  1883,  p.  178. 
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there  are  circumstances  connected  with  its  action  which  are  difficult  to 
reconcile  with  a  parasitic  origin  ;  and,  for  the  present,  our  attitude  with 
respect  to  that  view  should  be  one  of  reserve.  But  who  that  has  followed 
the  progress  of  pathological  investigation  during  the  last  quarter  of  a 
century  would  venture  to  assert  that,  in  such  researches  as  those  of  Pas- 
teur, Burdony- Sanderson,  Lister,  Greenfield,  Koch,  Klebs,  Tommasi- 
Crudeli,  and  others,  we  may  not  find  a  complete  solution  of  the  problem  P"1 

Are  we,  then,  no  nearer  the  solution  of  the  problem  than  when  Bartlett 
and  Wood  and  Aitken  confessed  their  inability  to  answer  the  question, 
What  is  Malaria?  I  think  we  are  very  much  nearer,  and  that  we  have 
good  reason  to  hope  that  a  definite  answer  will  be  found  in  the  not  re- 
mote future.  But  you  will  all  agree  with  me  that  this  secret,  which 
nature  has  so  long  withheld  from  the  medical  philosophers,  is  not  likely 
to  be  disclosed  by  any  speculations  or  discussion  which  we  may  indulge 
in  during  the  few  hours  allotted  to  a  consideration  of  the  subject  at  the 
present  meeting  of  the  Public  Health  Association  ;  and  that  our  time  may 
be  more  profitably  employed  in  devising  measures  for  the  prosecution,  in 
our  own  country,  of  experimental  investigations  designed  to  settle  this 
question,  which  both  from  a  sanitary  and  from  an  economic  point  of 
view  is  of  such  prime  importance  to  the  American  people.  If  Monfalcon 
was  right  in  asserting  that  we  are  much  nearer  the  truth  "  when  we  know 
that  we  know  nothing"  than  when  we  mistake  erroneous  hypothesis  for 
truth,  we  must  admit  that  a  second  step  is  taken  in  the  same  direction 
when  we  recognize  the  method  by  which  truth  is  to  be  attained. 

Not  only  do  we  now  recognize  the  experimental  method  as  the  only 
one  which  is  likelv  to  lead  us  to  a  definite  solution  of  etiological  problems, 
but  we  have  learned  very  much  during  the  past  decade  with  reference  to 
the  application  of  this  method  to  this  special  line  of  investigation.  But 
we  have  done  more  than  this,  having,  as  I  believe,  made  a  positive  step 
in  the  right  direction  in  the  demonstration  which  we  owe  to  modern  sci- 
ence, that  the  decomposition  of  organic  material  is  effected  by  living  fer- 
ments, and  mainly  by  micro-organisms  belonging  to  the  class  known  as 
Bacteria.  We  must  therefore  admit  that  living  micro-organisms  of  some 
kind  are  concerned  in  the  development  of  malaria  if  we  can  establish  as 
a  fact  that  which  is  very  generally  believed  to  be  true,  viz.,  that  the  evo- 
lution of  malaria  is  connected  with  the  decomposition  of  organic  material 
of  vegetable  origin. 

This  is  a  proposition  which  does  not  meet  with  universal  acceptance, 
but  which  seems  to  the  writer  to  be  supported  by  evidence  of  the  most 
convincing  character.  It  is  necessary,  however,  in  order  fully  to  appre- 
ciate the  nature  and  weight  of  this  evidence,  to  take  a  broad  view  of  the 
whole  field,  and  not  to  restrict  our  vision  to  that  portion  of  it  which  hap- 
pens to  fall  within  the  scope  of  our  personal  observations. 

Such  a  broad  view  may  be  obtained  by  considering  the  facts  relating 
to  the  prevalence  of  malarial  fevers  in  the  entire  United  States.  If  you 
agree  with  me  that  "  malaria"  is  as  yet  only  known  to  us  by  its  effects, 

i  British  Medical  Journal,  March  25,  18S2,  p.  415. 


36 


MALARIA. 


you  will  not  be  disappointed  if  I  decline  on  this  occasion  to  indulge  in 
speculations  as  to  its  nature,  and  devote  the  remaining  time  at  my  dispo- 
sal to  a  consideration  of  the  facts  relating  to  the  extent  and  geographical 
distribution  of  malarial  diseases  in  the  United  State. 

The  material  for  such  a  study  I  find  in  the  publications  of  the  Surgeon- 
General's  office,  especially  in  a  "  Report  on  the  Hygiene  of  the  United 
States  Army,"  published  in  1S75  (Circular  No.  8),  and  in  the  first  vol- 
ume of  "  The  Medical  and  Surgical  History  of  the  War  of  the  Rebellion  ;" 
also  in  the  mortality  statistics  of  the  last  census  (tenth).1  It  is  unneces- 
sary to  remind  you  that  we  have  no  statistics  representing  the  amount  of 
sickness  among  the  civil  population  of  the  United  States,  and  that  the 
sanitary  statistics  of  our  decennial  census  returns  relate  only  to  mortality. 

But  for  the  military  population  we  have  fortunately  very  precise  data, 
showing  the  exact  amount  of  sickness  and  its  nature.  As  our  soldiers 
are,  for  the"  most  part,  stationed  at  military  posts  which  are  distributed 
over  the  whole  length  and  breadth  of  the  country,  they  serve  as  a  sanitary 
test  of  the  diseases  due  to  locality  and  climate,  and,  as  our  statistics  for 
each  military  post  extend  over  a  series  of  years,  we  are  able  to  estimate 
with  sufficient  accuracy  the  average  amount  of  sickness  and  mortality 
from  diseases  of  this  class,  although  the  number  of  individuals  included 
in  our  statistical  returns  is  comparatively  small.  It  must  be  remem- 
bered, however,  that  our  figures  relate  to  select  adult  males,  and  that 
troops  in  garrison  are  often  more  favorably  located  as  regards  sanitary 
surroundings  than  is  the  civil  population  in  the  vicinity,  especially  if  this 
is  a  scattered  rural  population.  On  the  other  hand,  the  troops  are  some- 
times subjected  to  exceptional  exposure  during  their  expeditions  in  pursuit 
of  hostile  Indians,  etc.,  and  large  portions  of  the  civil  population  residing 
in  cities  are  more  favorably  located  as  regards  exposure  to  malaria  than 
our  isolated  garrisons.  For  it  is  well  established  that  malaria,  whatever 
its  real  nature  may  be,  is  of  telluric  origin,  and  that  it  is  evolved  more 
abundantly  in  rural  districts  than  in  cities,  where  the  soil  is  covered  with 
buildings  and  pavements. 

The  data  contained  in  the  Report  on  Hygiene,  published  by  the  sur- 
geon-general in  1875  (Circular  No.  8),  embrace  a  period  of  four  years, 
from  July  1,  1871,  to  June  30,  1874,  inclusive.  The  figures  relating  to 
sickness  and  mortality  are  given  in  tabular  form  for  each  year  separately, 
and  those  relating  to  temperature  and  rain-fall  for  each  month.  These 
figures  relate  to  two  hundred  and  twelve  stations,  of  which  fifty  are  in 
the  military  division  of  the  Atlantic  ;  forty-eight  in  the  department  of  the 
South  and  of  the  Gulf ;  sixteen  in  the  department  of  Texas  ;  twenty-three 
in  the  department  of  the  Platte  ;  twenty-one  in  the  department  of  Dakota  ; 
and  thirty-five  in  the  military  division  of  the  Pacific.  My  time  and  the 
limits  of  our  annual  volume  do  not  permit  of  an  extended  discussion  of 
the  data  relating  to  all  of  these  military  stations,  and  for  my  present  pur- 

1 1  have  not  been  able  to  avail  myself  of  the  valuable  data  contained  in  the  two  last  mentioned  pub- 
lications, for  the  reason  that  my  paper  had  already  exceeded  the  limits  to  which  I  had  intended  to 
restrict  it  before  the  material  at  my  disposal  in  the  Report  on  Hygiene  alone  had  received  the  con- 
sideration to  which  it  is  fairly  entitled. 
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pose  I  have  selected  a  line  of  posts  located  upon  the  Atlantic  seaboard, 
and  extending  from  Eastport,  Me.,  to  the  extremity  of  the  Florida  penin- 
sula, and  a  second  line  of  interior  posts,  extending  from  the  head  waters 
of  the  Missouri  river  to  Jackson  Barracks,  La.,  which  is  situated  on  the 
left  bank  of  the  Mississippi,  just  south  of  the  city  of  New  Orleans. 
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1  On  Pearl  river. 


1  Meteorology  for  year  1879  only. 
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From  the  tabular  statements  given  in  the  report  referred  to,  I  have  esti- 
mated the  amount  of  sickness  from  malarial  diseases  for  each  of  the 
selected  stations,  the  annual  mean  temperature,  the  annual  rain-fall,  the 
mean  temperature  for  the  months  of  July,  August,  and  September,  and 
the  average  amount  of  rain-fall  for  the  same  period.  These  figures  are 
arranged  in  two  tables, — No.  i,  including  all  of  the  stations  on  the  Atlan- 
tic seaboard,  and  No.  2,  including  the  posts  located  upon  the  banks  of 
the  Mississippi  and  Missouri  rivers. 

Our  army  statistics  represent  the  number  taken  sick  during  the  time 
specified,  and,  as  the  same  individual  may  be  taken  sick  a  number  of 
times  during  the  year,  with  intermittent  fever,  for  example,  it  is  evident 
that  the  number  taken  sick  may  exceed  the  average  strength  of  command. 

Our  distinguished  American  author,  Dr.  George  B.  Wood,  who  has 
already  been  quoted  as  confessing  his  ignorance  as  to  the  real  nature  of 
"  malaria,"  nevertheless  had  very  definite  ideas  as  regards  the  circum- 
stances which  govern  its  evolution,  which  he  has  expressed  as  follows : 

"  The  circumstances  which  appear  to  be  essential  to  the  production  of 
miasmata  are  heat,  moisture,  and  vegetable  decomposition.  The  peculiar 
morbid  effects  ascribed  to  this  cause,  and  by  which  alone  its  existence 
can  be  recognized,  seldom  originate  at  a  temperature  under  6o°  F.,  even 
though  vegetable  decomposition  may  be  going  on.  At  8o°  they  are  often 
very  prevalent,  and  are  generally  checked  by  the  occurrence  of  frost.  A 
certain  continuance  of  the  heat  is  not  less  necessary  than  a  certain  degree 
of  it.  Hence,  miasmatic  diseases  seldom  prevail  beyond  the  58th  degree 
of  latitude,  because,  though  many  days  in  summer  may  be  very  hot,  the 
warm  season  is  short.  The  nearer  we  approach  to  the  equator,  the  more 
violent,  as  a  general  rule,  do  they  become,  implying  a  greater  intensity 
of  the  cause."  1 

If  Prof.  Wood  is  right  in  considering  heat,  moisture,  and  vegetable 
decomposition  as  essential  factors  in  the  production  of  malaria,  the  prog- 
ress of  science  since  his  time  justifies  us  in  believing  that  there  is  also  a 
biological  factor,  for,  as  already  stated,  it  is  fully  established,  by  recent 
researches,  that  vegetable  decomposition  does  not  occur  in  the  presence 
of  heat  and  moisture,  and  of  oxygen  alone,  but  that  it  is  due  to  the  vital 
activity  of  low  organisms,  for  the  development  of  which  these  agents  are 
essential. 

Here,  then,  we  have  a  new  field  for  investigation,  and  one  in  which 
we  may  hope  for  greater  success  than  has  attended  the  efforts  of  medical 
philosophers,  of  meteorologists,  and  of  physicists  generally,  to  solve  the 
question,  What  is  malaria?  But,  both  before  and  since  Dr.  Wood's 
time,  there  have  been  numerous  dissenters  from  the  view  that  heat,  moist- 
ure, and  vegetable  decomposition  are  essential  factors  in  the  production 
of  malaria.  If  these  gentlemen  are  right,  our  confession  of  ignorance 
must  go  much  further  than  the  admission  that  we  know  nothing  definite 
as  to  the  real  nature  of  the  malarial  poison,  and  we  must  admit,  also, 
that  we  know  nothing  as  to  the  conditions  which  control  its  evolution. 
1  Wood's  Practice  of  Medicine,  Vol.  I,  p.  157. 
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Some  even  go  so  far  as  to  deny  that  there  is  such  a  thing  as  malaria,  and 
a  variety  of  hypotheses  have  been  advanced  to  explain  the  etiology  of 
malarial  diseases  independently  of  the  action  of  a  special  poison.  Thus 
Hippocrates  attributed  tertians  and  quartans  to  a  superabundance  of  bile 
in  the  primce  via.  The  atomists  believed  that  quartans  were  due  to 
obstruction  by  atoms  of  the  smallest  size,  tertians  to  obstruction  by  atoms 
a  little  larger. 

Werlhof  attributed  the  periodicity  of  these  fevers  to  the  periodical 
movement  of  the  earth  ;  Mead,  to  lunar  influence,  and  to  alternate  action 
of  day  and  night.  Bailly  supposes  that  intermittence  is  occasioned  by 
the  daily  change  of  the  human  body  from  an  upright  to  a  recumbent 
position.  Oldham  and  others  attribute  it  to  refrigeration  of  the  body, 
occurring  at  night. 

We  may  dismiss  all  of  these  hypotheses  with  the  remark  that  the  sur- 
geons of  our  own  and  of  the  English  navy  have  established  the  fact,  that 
when  cruising  in  the  tropics  the  men  under  their  care  remain  free  from 
malarial  diseases  so  long  as  they  do  not  approach  the  land  ;  that  in  the 
most  malarious  regions  protection  is  secured  by  anchoring  a  few  thou- 
sand yards  from  the  shore  ;  and  that  those  who  remain  on  board  a  ship 
thus  located  escape,  while  the  boat  parties  sent  ashore  for  supplies,  etc., 
are  very  likely  to  fall  sick  with  some  form  of  periodic  fever  after  their 
return  to  the  ship.  In  short,  if  there  is  anything  definitely  settled  in 
medical  science,  it  is  that  malarial  diseases  are  of  telluric  origin.  But 
they  do  not  prevail  everywhere  on  land.  Let  us,  then,  turn  to  our  army 
statistics,  to  see  if  they  throw  any  light  upon  the  circumstances  which 
cause  this  difference  as  to  the  prevalence  of  periodic  fevers  in  different 
localities. 

An  inspection  of  the  column  in  our  tables  which  represents  the  amount 
of  sickness  from  malarial  diseases  (ratio  per  thousand)  shows  us  that, 
in  general,  this  is  greater  in  southern  than  in  northern  localities.  But 
this  is  only  true  as  a  general  statement;  and  in  comparing  one  station 
with  another  we  find  that  the  more  northern  station  not  infrequently  fur- 
nishes the  larger  ratio.  Thus  the  amount  of  sickness  from  malarial  dis- 
eases is  greater  at  Fort  Hamilton,  in  New  York  harbor,  than  at  any  sta- 
tion south  of  this  point  on  the  Atlantic  seaboard,  although  the  mean  tem- 
perature for  the  year  and  for  the  summer  months  is  considerably  less 
than  at  any  station  south  of  this.  Shall  we  then  conclude  that  heat  is  a 
factor  of  no  importance,  as  regards  the  development  of  malaria  ?  This 
would  be  contrary  to  universal  experience,  which  is  to  the  effect  that 
malarial  diseases  prevail  more  extensively  in  summer  than  in  winter,  and 
in  warm  climates  than  in  northern  latitudes.  We  must  therefore  seek 
an  explanation  of  this  apparent  exception  to  the  general  rule,  and  not 
throw  overboard  the  broad  truth  that  heat  is  an  essential  factor  in  the 
production  of  malaria,  as  some  recent  writers  are  disposed  to  do,  as 
regards  this  and  other  well  settled  points. 

The  exceptions  must  of  course  be  given  due  weight,  and  those  which 
occur  in  our  tables  prove  conclusively  that  heat  is  not  the  only  factor,  for 
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in  this  case  the  amount  of  sickness  should  bear  a  constant  ratio  to  the 
temperature  of  a  place,  and  no  locality  within  the  established  tempera- 
ture limits  would  be  free  from  its  due  proportion  of  sickness  from  this 
cause. 

In  support  of  the  general  statement  that  heat  is  an  important  factor  in 
the  production  of  malaria,  let  us  compare  the  average  amount  of  sickness 
from  malarial  diseases  at  the  four  stations  in  each  of  our  tables  which  are 
farthest  north  with  that  of  the  four  farthest  south.  Adding  the  figures 
representing  the  ratio  per  thousand,  we  find  the  average  to  be  for  the 
northern  stations  on  the  Atlantic  seaboards  64,  and  for  the  southern  sta- 
tions 212.  For  the  interior  posts  (Table  No.  2),  the  average  of  the  north- 
ern stations  is  71.5,  and  of  the  southern  stations  1028. 

The  difference  is  in  truth  considerably  greater  than  this,  for  no  incon- 
siderable portion  of  the  sickness  from  malarial  diseases  at  the  extreme 
northern  stations  is  due  to  exposure  in  malarial  localities  further  south, 
and  not  to  malaria  of  local  origin.  Regiments  are  occasionally  changed 
from  unhealthy  southern  stations  to  healthy  northern  stations,  and  de- 
tachments of  recruits  are  frequently  sent  from  depots  located  within  the 
limits  of  active  malarial  development  to  the  extreme  northern  stations 
where  malaria  of  local  origin  is  unknown,  or  nearly  so.  Thus,  at  Fort 
Trumbull,  Conn.,  which  is  not  included  in  our  list,  we  find  that  but  two 
cases  of  fever  occurred  in  a  garrison  having  a  mean  strength  of  ninety- 
two  during  the  four  years  1S70-1874.  But  turning  to  a  previous  sanitary 
report,  we  find  that  in  1869  there  were  thirty  cases  in  a  garrison  of  seven- 
ty-six. Evidently  those  gentlemen  who  claim  that  there  has  been  during 
the  last  few  years  a  notable  increase  of  malaria  in  Connecticut  are  mis- 
taken. Our  statistics  show  that  at  this  point,  at  least,  malarial  diseases 
were  far  more  prevalent  in  1S69  than  during  the  four  years  following. 
But  our  statistics  do  not  tell  the  whole  truth.  A  remark  attached  to  the 
sanitary  report  for  1S69  states  that  the  malarial  diseases  occurred  in  a 
company  just  from  Fort  Brown,  Texas. 

Let  us  now  consider  more  in  detail  the  facts  relating  to  the  prevalence 
of  malarial  diseases  at  some  of  the  stations  represented  in  our  tables.  It 
is  somewhat  surprising  to  find  that  at  Fort  Sullivan,  Maine,  the  most 
northern  military  station  on  the  Atlantic  seaboard,  where  the  mean 
temperature  for  the  months  of  July,  August,  and  September  is  but  a 
trifle  above  6o°  F. ,  the  amount  of  sickness  from  malarial  diseases  is  greater 
than  at  any  one  of  the  three  stations  which  follow  it  on  our  list.  Our 
surprise  is  increased  when  we  read  that  the  island  upon  which  Fort  Sul- 
livan is  situated  is  a  sterile  mass  of  trap  rock,  about  four  miles  long  by 
two  in  breadth  ;  that  the  fort  is  on  an  eminence  about  one  hundred  and 
fifty  feet  above  tide  water ;  and  that  the  drainage  is  perfect.  Upon  re- 
ferring to  the  consolidated  sick  report  for  each  year,  from  which  our  ratio 
for  the  four  years  was  obtained,  we  find  that  all  of  the  cases  reported, 
viz.,  five  of  remittent  fever  and  seventeen  of  intermittent  fever,  occurred 
during  the  single  year  iS72-'73,  while  the  record  is  a  blank  so  far  as  the 
other  three  years  are  concerned.    Calling  to  mind  a  fact  within  my  own 
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knowledge,  the  explanation  of  this  unusual  amount  of  sickness  is  simple 
enough.  In  the  fall  of  1S72  an  artillery  regiment  was  transferred  from  the 
extreme  south  to  the  northern  seaboard  stations.  Evidently  one  of  the 
companies  of  this  regiment  had  been  stationed  at  Fort  Sullivan,  and  in 
accordance  with  common  experience  this  change  to  a  northern  climate 
had  given  rise  to  attacks  of  periodic  fever  among  these  victims  of  mala- 
rial poisoning.  The  explanation  is  a  plausible  one,  but  it  is  not  true.  I 
find,  by  investigation,  that  the  garrison  at  Fort  Sullivan  in  1873  was  the 
same  as  in  1 87 1  and  1872.  My  informant  is  a  colonel  in  the  army,  who 
during  the  period  referred  to  was  a  major  in  the  artillery  regiment  which 
garrisoned  the  forts  upon  the  New  England  coast.  How,  then,  shall  we 
explain  this  unusual  amount  of  sickness  from  malaria  at  a  station  where 
some  of  the  conditions  which  are  supposed  to  be  essential  for  the  pro- 
duction of  the  malarial  poison  are  absent?  We  might  say  this  upsets 
all  theories,  and  shows  us  that  we  know  nothing  about  the  factors  con- 
cerned in  the  evolution  of  that  hypothetical  thing  "  malaria." 

You  have  your  choice  between  this  complete  confession  of  ignorance, 
and  the  explanation  given  by  the  colonel,  from  whom.  I  learned  that  no 
change  in  the  garrison  had  occurred.  As  this  explanation  reflects  to 
some  extent  upon  the  profession,  upon  the  medical  corps  of  the  army, 
and  upon  the  value  of  my  statistics,  I  do  not  feel  prepared  to  endorse  it. 
But  I  do  not  feel  at  liberty  to  withhold  it  from  you,  as  my  informant  is  a 
close  observer,  and  a  man  of  extended  experience  in  malarial  localities. 
He  has  been  stationed  at  Fort  Sullivan,  and  never  knew  that  there  was 
any  "  malaria"  there.  In  his  opinion  the  malaria  which  appears  in  our 
table  was  evolved  from  the  fertile  brain  of  the  post-surgeon,  who,  accord- 
ing to  the  colonel,  was  not  only  "  malaria-crazy,"  but  a  victim  of  the 
opium  habit,  who  soon  after  became  an  inmate  of  an  insane  asylum,  and 
is  since  dead.  Whether  the  explanation  offered  by  the  colonel  is  the 
true  one  in  this  particular  instance  I  am  not  prepared  to  decide,  but  my 
own  observations  lead  me  to  believe  that  mild  cases  of  typhoid  fever, 
and  cases  exhibiting  slight  febrile  excitement  and  malaise  resulting 
from  crowd-poisoning,  are  not  infrequently  entered  upon  our  sick  reports 
as  cases  of  malarial  disease. 

Passing  southward  from  Fort  Sullivan,  Maine,  the  first  station  which 
seems  to  call  for  special  remark  is  Fort  Hamilton,  New  York  harbor. 
How  shall  we  account  for  the  large  amount  of  sickness  from  malarial 
diseases  at  this  post?  The  following  quotation,  from  the  report  of  the 
medical  officer  who  has  furnished  the  statistical  data  from  which  the 
ratio  as  given  in  our  table  has  been  computed,  will  perhaps  throw  some 
light  upon  this  subject : 

"  The  features  of  the  country  to  the  north  and  east  of  the  fort  are 
peculiar.  Along  the  shore  the  banks  are  precipitous,  and  the  fort  stands 
on  an  elevation  about  forty-seven  feet  above  low  water.  Back  from  the 
shore  the  land  becomes  rolling,  and  exhibits  a  series  of  elevations  and 
depressions,  till  we  arrive  at  Flatlands  and  Flatbush,  names  which  suffi- 
ciently express  the  character  of  the  surface.    This  peculiar  feature  is  the 
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most  important  element  next  to  its  insular  position  in  the  topography  of 
the  coast,  the  soil  being  alluvial,  consisting  for  the  most  part  of  clay  on 
top,  then  sand,  pebbles,  &c,  and  frequently  a  second  stratum  of  clay, 
and  the  rolling  character  of  the  surface  producing  numerous  depressions, 
some  round,  some  oblong,  varying  in  size  from  thirty  feet  in  diameter  to 
as  many  yards.  The  result  is  that  the  whole  country  is  dotted  over  with 
ponds  from  the  surface  drainage.  Some  of  these  ponds  are  clear,  with  a 
gravelly  or  clayey  bottom  and  grassy  borders  ;  others  are  surrounded 
with  trees,  and  filled  up  with  bushes  and  rank  grasses,  and  covered  in 
summer  with  a  green  slime.  It  has  been  calculated  that  within  a  radius 
of  a  mile  from  Fort  Hamilton  there  are  at  least  sixty  of  these  ponds. 
East  of  the  fort,  near  the  new  battery,  is  a  marsh  of  considerable  extent, 
formed  by  the  drainage  of  the  higher  land,  and  imperfectly  separated  by 
a  bank  of  sand  from  tide-water.  *  *  *  The  natural  drainage  is 
bad:  the  ground  being  hilly,  the  water  collects  in  the  hollows,  forming 
ponds,  that  have  become  filled  with  rank  vegetation,  the  depth  of  the 
water  continually  varying,  being  filled  during  the  winter  and  spring  by 
rain  and  snow,  and  in  the  summer  and  autumn  becoming  so  nearly  dry 
as  to  expose  almost  the  entire  beds  to  the  direct  solar  rays."  1 

As  accounting,  in  part  at  least,  for  the  considerable  amount  of  sick- 
ness from  malarial  diseases  at  Fort  McHenry,  Md.,  we  quote  from  the 
report  of  the  medical  officer  stationed  at  that  post: 

"  The  marshy  piece  of  ground  spoken  of  in  reference  to  the  officers' 
quarters,  and  which  fronts  north-east  on  the  Patapsco,  should  be  filled  in, 
or  some  means  devised  to  prevent  the  overflow  it  is  subject  to,  as  it  is  a 
fruitful  source  of  disease." 

Although  not  included  in  our  table,  because  not  directly  on  the  sea- 
board, we  may  mention  here  Fort  Foot,  Md.,  an  exceptionally  un- 
healthy post,  situated  upon  the  banks  of  the  Potomac  river,  eight  miles 
below  Washington.  The  ratio  per  thousand  of  cases  taken  sick  with 
malarial  fevers  is  more  than  double  that  at  Fort  Hamilton,  the  average 
for  four  years  being  i  ,449.  The  following  remarks  by  the  medical  officer 
making  the  report  explain  this  annual  amount  of  sickness  in  a  satisfac- 
tory manner : 

"  In  the  rear  of  the  fort  is  an  extensive  ravine,  running  in  a  northerly 
direction  until  it  gets  within  about  five  hundred  yards  of  the  river,  when 
it  flattens  out  into  a  large  morass,  loaded  with  all  kinds  of  organic  mat- 
ter in  every  stage  of  decomposition,  giving  forth  exhalations  most  preju- 
dicial to  the  health  of  the  garrison.  Along  the  shore  of  the  river  this 
place  assumes  somewhat  the  form  of  a  cone,  acting  as  a  receptacle  for  all 
the  filth  floating  down  the  stream,  which,  being  driven  over  the  marsh 
by  the  tide,  remains  until  destroyed  by  time.  This  piece  of  ground  is 
overflowed  by  every  high  tide,  leaving  in  all  directions  stagnant  pools. 
It  is  believed  that  the  malarial  diseases  prevailing  at  the  post  are  largely 
due  to  the  action  of  the  sun's  rays  upon  this  large  surface  of  decomposing 
organic  matter." 

1  Report  on  Hygiene  of  the  U.  S.  Army,  1875,  p.  41. 
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The  comparative  healthfulness  of  Fort  Macon,  Ga.,  which  is  nearly 
three  degrees  south  of  Fort  Monroe,  where  the  ratio  is  greater,  is  ac- 
counted for  by  its  insular  position  and  its  exposure  to  the  pure  breezes 
from  the  Atlantic.  From  the  Report  on  Hygiene  we  learn  that  it  occu- 
pies the  extremity  of  an  island  which  is  a  mere  sand-bar.  "  The  porosity 
of  the  soil  and  the  slope  of  the  glacis  render  the  natural  drainage  most 
effective.  *  *  *  It  is  most  probable  that  what  little  miasma  is 
experienced  is  wafted  by  northern  winds  from  inland  swamps." 

Again  :  we  find  an  exceptionally  good  record  at  Savannah,  Ga.,  which 
is  two  degrees  farther  south  than  the  last  mentioned  station.  When  we 
learn  that  the  barracks  occupied  by  the  troops  at  Savannah  are  in  an 
•open  square  in  the  central  part  of  the  city,  and  that  the  company  quarters 
are  in  the  upper  story  of  a  two-story  and  basement  brick  building,  we 
shall  have  no  difficulty  in  reconciling  this  comparative  healthfulness  with 
the  general  proposition  that  malarial  fevers  prevail  more  extensively  in 
southern  than  in  northern  latitudes;  or,  in  other  words,  that  heat  is  one 
of  the  factors  which  is  concerned  in  the  evolution  of  malaria. 

If,  now,  we  compare  our  two  tables,  one  with  the  other,  we  shall  find 
that,  as  a  general  rule,  stations  in  the  interior  sutler  more  from  malarial 
diseases  than  those  in  the  same  latitude  upon  the  seaboard,  and  that  this 
difference  cannot  be  ascribed  to  a  more  elevated  temperature.  Thus,  if 
we  compare  Fort  McHenry,  Md.,  with  Fort  Leavenworth,  Kan.,  which 
is  in  nearly  the  same  latitude,  we  find  the  ratio  of  sickness  is  gi'eater  at 
the  last-mentioned  station,  while  the  mean  temperature  for  the  year  is 
considerably  less.  But  Fort  McHenry  is  an  unusually  unhealthy  post  for 
the  seaboard,  and  the  difference  is  much  more  striking  when  we  compare 
Fort  Macon,  N.  C.,  or  Charleston,  S.  C,  with  such  a  station  as  Jackson, 
Miss.,  which  is  in  about  the  same  latitude,  or  Baton  Rouge,  La.,  with 
Key  West,  Fla.,  which  is  six  degrees  farther  south,  and  has  a  mean  an- 
nual temperature  more  than  ten  degrees  higher.  We  must  note,  how- 
ever, that  the  summer  temperature  at  Baton  Rouge  is  a  little  above  that 
at  Key  West.  These  comparisons  serve  to  illustrate  the  fact  that  mala- 
ria is  of  telluric  origin,  and  that  a  station  facing  the  broad  Atlantic  has 
the  advantage,  other  things  being  equal,  over  a  station  in  the  interior. 
But  in  the  case  of  these  two  exceptionally  unhealthy  posts  in  the  interior, 
there  are,  no  doubt,  special  reasons  to  which  the  unusual  amount  of  sick- 
ness from  malarial  diseases  must  be  ascribed.  These  are  not  referred  to 
in  the  report  relating  to  Jackson,  Miss.,  but  as  regards  Baton  Rouge,  we 
read, — "  The  malarial  diseases  prevailing  at  the  post  are  immediately 
due,  in  great  part,  to  the  tract  of  swamp  bordering  the  northern  edge 
of  the  reservation,  and  the  continuance  of  winds  from  that  quarter  is 
accompanied  by  a  marked  increase  in  the  number  and  gravity  of  the 
cases." 

It  may  be  thought  that  I  am  wasting  my  time  in  attempting  to  prove 
what  is  very  generally  recognized  to  be  a  fact,  viz.,  that  heat  is  one  of 
the  factors  essential  to  the  development  of  malaria,  and  that  the  malarial 
poison  is  evolved  most  abundantly  from  marshes  and  unchained  lands 
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rich  in  organic  material  of  vegetable  origin,  and  that  consequently  we  are 
Justified  in  speaking  of  malaria  as  a  marsh  miasm,  and  of  the  malarial 
fevers  as  paludal  fevers.  But  it  has  seemed  to  me  to  be  important,  before 
we  enter  upon  a  general  discussion  as  to  the  nature  of  malaria,  that  the 
broad  facts  which  are  well  established  should  be  prominently  brought  to 
view,  as  these  are  sometimes  lost  sight  of  by  writers  and  speakers,  and 
the  apparent  exceptions  are  given  a  more  prominent  place  than  is  ac- 
corded to  the  vast  accumulation  of  evidence  in  favor  of  these  fundamen- 
tal facts. 

Certainly  all  of  these  exceptions  must  be  reconciled  with  any  theory 
which  proposes  to  explain  the  nature  of  malaria  and  the  laws  which  gov- 
ern its  evolution.  But  it  would  be  a  step  backwards  to  put  aside  the 
positive  knowledge  which  we  have  attained  as  regards  certain  of  the  con- 
ditions which  are  connected  with  its  production  because  we  do  not  yet 
know  all  of  these  conditions.  In  speaking  of  malaria  as  a  marsh  poison, 
medical  authors  certainly  do  not  intend  to  convey  the  idea  that  it  is  pro- 
duced only  in  low,  marshy  places,  for  it  is  well  known  that  malarial 
fevers  may  prevail  upon  superficially  dry  uplands  and  sandy  plains.  But 
that,  as  a  general  rule,  malaria  is  more  abundant  and  potent  in  the  vicinity 
of  marshes  and  in  undrained  lowlands  than  in  well-drained  uplands,  is  a 
fact  so  generally  recognized  that  it  is  unnecessary  to  insist  upon  it.  And, 
moreover,  it  is  well  established  that  malarial  diseases  have  been  practi- 
cally banished  from  large  areas  in  England  and  elsewhere,  as  the  result 
of  improved  agriculture,  and  especially  of  subsoil  drainage. 

It  can  hardly  be  questioned,  then,  that  moisture  is  an  important  factor 
in  the  production  of  malaria  ;  and  I  think  a  broad  view  of  the  facts  justi- 
fies the  belief  that  it  is  an  essential  factor,  for,  so  far  as  I  know,  there  is 
not  the  slightest  evidence  that  malaria  can  be  evolved  in  the  entire  absence 
of  soil-moisture.  But  we  must  not  expect  the  prevalence  of  malarial  dis- 
eases to  bear  a  direct  relation  to  the  rain-fall  of  a  place,  for  moisture  is, 
confessedly,  but  one  of  several  factors,  and,  moreover,  an  impervious  sub- 
soil may  more  than  compensate  for  a  scanty  rain-fall  in  producing  the  de- 
gree of  saturation  most  favorable  to  the  evolution  of  malaria.  In  studying 
the  influence  of  moisture,  the  tables  which  I  have  arranged  with  reference 
to  another  question  will  not  serve  us  materially,  as  the  rain-fall  at  a  ma- 
jority of  the  stations  included  in  them  is  probably  sufficient,  other  condi- 
tions being  favorable,  for  an  abundant  evolution  of  malaria.  The  report 
which  furnishes  the  figures  for  these  tables  contains,  however,  ample  data 
for  an  interesting  and  profitable  study  of  this  question.  This  study  I  can- 
not attempt  to  make  at  present,  as  my  paper  has  already  been  extended 
to  too  great  a  length. 

For  the  purpose  of  obtaining  additional  data  relating  to  this  and  other 
questions  connected  with  our  subject,  I  addressed,  in  March  last,  the  fol- 
lowing communication  to  the  medical  directors  of  the  departments  of 
Arizona  and  of  Texas,  and  to  several  medical  officers  of  the  army  who 
have  served  in  these  departments,  whose  personal  observations  I  believed 
would  prove  valuable. 
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Fort  Mason,  S.  F.,  Cal.,  March  26,  1883. 

Dear  Doctor  : — At  the  next  meeting  of  the  American  Public  Health 
Association,  to  be  held  in  Detroit  about  the  first  of  November,  the  sub- 
ject of  "  malaria  "  will  receive  special  attention.  I  have  been  requested 
by  the  executive  committee  to  prepare  a  paper  presenting  the  actual  state 
of  knowledge  as  regards  the  nature  and  origin  of  the  malarial  poison,  and 
the  etiology  of  the  malarial  fevers. 

The  generally  accepted  view,  that  "  malaria"  is  essentially  a  swamp- 
poison,  and  that  its  evolution  depends  upon,  or  is  associated  with,  the 
decomposition  of  vegetable  matter,  under  the  influence  of  heat  and  moist- 
ure, has  recently  been  called  in  question  by  intelligent  physicians  in  the 
New  England  states,  because  of  the  apparently  erratic  course  of  the  epi- 
demic of  malarial  diseases,  which,  during  the  past  three  or  four  years, 
has  extended  over  regions  previously  healthy.  It  is  claimed  by  some  of 
these  gentlemen  that  the  accepted  theory  of  causation  does  not  account 
for  the  phenomena  observed  in  these  newly  invaded  regions,  inasmuch 
as  malarial  fevers  until  quite  recently  did  not  prevail  in  the  damp  low 
lands  in  certain  sections  of  New  England,  where  now  malarial  diseases 
are  rife  not  only  in  the  valleys,  but  on  the  hillsides,  and  in  localities  re- 
mote from  swamps. 

In  order  to  discuss  the  subject  intelligently,  I  desire  to  obtain  as  exten- 
sive data,  as  possible,  and  it  has  occurred  to  me  that  the  facts  relating  to 
the  prevalence  of  malarial  diseases  in  hot  and  dry  climates,  like  those  of 
Arizona  and  portions  of  Texas,  would  be  especially  valuable,  as  the  line 
of  demarcation  between  the  river  bottoms  and  the  dry  uplands  is  often 
very  sharply  drawn. 

A  line  officer,  who  has  spent  much  time  in  Arizona,  assures  me  that 
where  there  is  no  water  there  is  no  malaria;  and  I  am  informed  by  a 
physician  who  knows  the  territory  well,  that  in  some  of  the  desert  tracts 
water  may  be  found  by  digging  a  few  feet.  1  will  be  greatly  obliged  if 
you  can  assist  me  in  obtaining  the  data  required,  and  shall  be  careful  to 
duly  acknowledge  such  information  as  I  am  able  to  use.  Your  personal 
observations  and  those  of  the  medical  officers  serving  at  posts  in  your 
department  will  be  highly  prized. 

Full  information  is  requested  with  reference  to  the  prevalence  of  mala- 
rial fevers  in  your  immediate  vicinity,  or  in  other  localities  with  which 
you  are  familiar.  Please  give  detailed  information  as  to  the  type  of  the 
prevailing  diseases  ascribed  to  "  malaria  ;"  the  season  of  greatest  preva- 
lence ;  the  character  and  mode  of  life  of  the  population  affected  ;  the  to- 
pography of  the  malarial  and  non-malarial  regions  under  observation,  etc. 

I  desire  especially  to  know  if  your  experience  justifies  the  generaliza- 
tion (as  applied  to  hot  and  dry  regions),  "where  there  is  no  water 
there  is  no  malaria."  Also,  whether  in  apparently  dry  regions,  where 
malaria  prevails,  water  may  not  be  found  near  the  surface  by  digging. 

Evidence  relating  to  the  distance  which  "  malaria"  may  be  carried  by 
the  wind  is  desired. 
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Do  you  know  of  any  facts  supporting  the  view  that  malarial  poisoning 
•may  result  from  drinking  surface-water  in  malarial  localities? 

Where  exposure  to  malarial  influences  has  been  brief,  as  in  the  case  of 
soldiers  habitually  living  in  a  healthy  locality  passing  a  single  night  in  a 
malarious  river  bottom,  it  will  be  exceedingly  interesting  to  know  how 
soon  after  exposure  the  symptoms  of  malarial  poisoning  have  been  devel- 
oped ;  in  other  words,  facts  relating  to  the  period  of  incubation  are  desired. 

Facts  relating  to  the  prevalence  of  malarial  diseases  in  previously 
healthy  localities,  as  the  result  of  irrigation,  of  cultivation  of  the  virgin 
soil,  of  engineering  operations,  etc.,  are  requested.  Also,  facts  relating 
to  the  influence  of  forests,  of  winds,  of  artificial  or  natural  drainage,  etc. 

Have  any  well-authenticated  instances  of  paroxysmal  fevers,  resulting 
from  exposure  in  malarious  localities,  among  the  lower  animals,  come 
under  your  observation?    If  so,  please  give  full  particulars. 

Communications  relating  to  this  subject  should  be  placed  in  my  hands 
by  September  I.  Systematic  and  concise  statements,  embracing  data  of 
value,  will  be  appended  to  my  paper,  with  due  credit  to  the  author,  and 
will  doubtless  be  published  in  the  next  annual  volume  of  the  transactions 
of  the  American  Public  Health  Association. 

Very  respectfully,  your  obed't  servant, 

GEO.  M.  STERNBERG, 

Major  and  Surgeon,  U.  S.A~ 

TABLE  No.  3. 


Exhibiting  Prevalence  of  Periodic  Fevers  at  different  Posts  in  the  Department  of  Texas. 
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ean  strength. 

:mittent  fever. 

lotid.  intermit- 
tent fever. 

•rtian  intermit- 
tent fever. 

tart,  intermit- 
tent fever. 

>tal  periodic 
fevers. 

1  cases  of  dis- 
eases, etc.,  re- 
ported. 

r  cent,  of  pe- 
riodic fevers  to 
all  kinds. 

OS 

o< 

< 

a/  — 
Oh 

Fort  Brown  . 
Fort  Clark 

Fort  Concho  . 

Fort  Davis 

Fort  Duncan  . 
Fort  Mcintosh 
Fort  McKarett 
Fort  Ringgold 
Fort  Stockton 
San  Antonio  . 

White 

White 

Colored 

White 

Colored 

White 

Colored 

White 

White 

White 

White 

Colored 

White 

507 
34 
230 
130 

79 
486 
122 
!35 

59 
170 
104 
247 

60 
17 

0 

16 

0 
0 
5 
37 
1 
0 
0 

3 
16 

117 

183 
0 

I 

19 

74 

8 

23 
8 

74 
1 

2 

23 
0 
I 
0 
0 

7 
7 
9 
0 

0 

27 

OOOOOOOOOOOMO 

179 

223 
0 

39 
1 

19 

86 

52 

33 
8 

76 
6 
54 

540 
787 
18 

43° 
191 
123 
1216 
224 
274 
72 
37o 
58 
377 

33- 1 5 
28.46 
0.00 
9.07 
0.52 

'5-45 
7.07 
23.21 
12.04 
11. 11 
20.54 
10.34 
14.32 

Total  white  . 
Total  colored  . 

1744 
754 

i47 
8 

465 
76 

7i 
7 

0 

683 
93 

3!97 
1483 

21.36 
6.27 

Total    .    .  . 

2498 

!55 

54i 

78 

2 

776 

46S0 

16.58 

(Sig.)         JOS.  R.  SMITH, 

Surgeon,  U.  S.  A.  Medical  Director. 
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In  reply  to  my  communication,  Col.  B.  J.  D.  Irwin,  Medical  Director 
of  the  Department  of  Arizona,  writes  me  (August  26)  that  it  will  not  be 
in  his  power  to  give  the  desired  information,  owing  to  causes  beyond  his 
control,  etc. 

Col.  Jos.  R.  Smith,  Medical  Director  of  the  Department  of  Texas,  in  a 
letter  dated  August  2,  makes  some  interesting  statements,  which  I  take 
the  liberty  of  quoting,  and  has  furnished  me  a  valuable  table  (see  Table 
No.  3,  p.  46),  which  I  submit  for  consideration  without  remark,  because 
of  the  already  too  great  length  of  my  paper. 

"  I  enclose  herewith  a  table  exhibiting  the  absolute  and  relative  num- 
ber of  cases  of  periodic  fever  occurring  among  the  white  and  colored 
troops,  respectively,  and  at  each  military  post  in  this  department,  during 
the  year  ending  June  30,  1883.  From  it  you  will  see  that  the  percentage 
of  these  diseases  was  more  than  three  times  as  great  among  the  white 
troops  as  among  the  colored  troops.  When  white  and  colored  troops 
were  serving  side  by  side  at  the  same  post,  almost  an  equally  great  differ- 
ence is  observed.  During  the  year  previous,  viz.,  that  ending  June  30,. 
1882,  the  percentage  of  cases  of  periodic  fever  occurring  among  the  white 
troops  was  more  than  four  times  the  percentage  of  cases  occurring  among 
the  colored  troops. 

"With  the  locality  of  these  posts  you  are  in  a  general  way  familiar; 
and,  speaking  in  a  general  way,  the  periodic  fevers  have  been  most  prev- 
alent in  garrisons  located  in  the  valley  of  the  Rio  Grande. 

"  I  have  never  known  of  cases  of  periodic  fever  logically  attributable 
to  drinking  surface-water  in  so-called  malarial  regions.  I  have  known 
periodic  fevers  to  occur  in  men  who  had  drank  surface-water  in  such 
regions.  At  the  same  time  others  who  drank  the  same  water  failed  to 
suffer  from  the  fever,  and  others  who  never  drank  the  surface-water  suf- 
fered from  the  attacks  of  the  intermittents." 

"  An  answer  to  your  question  as  to  the  type  of  the  prevailing  diseases 
ascribed  to  malaria,  season,  character  of  population,  etc.,  would  require 
an  essay.  A  physician  now  in  my  sphere  of  observation  designates  any 
disease  of  type  to  him  unknown,  or  obscure,  as'  malaria.'  You  will 
easily  see  how  general,  then,  may  be  the  type  of  diseases  '  ascribed '  to 
malaria. 

"Many  years  ago  I  reported  to  the  surgeon-general  instances  where 
intermittent  forms  prevailed  in  newly  inhabited  locations,  where  these 
intermittents  gradually  changed  to  remittents.  With  length  of  occupancy 
the  remittents  more  or  less  disappeared,  to  be  replaced  by  simple  contin- 
ued fevers. 

"  I  also  reported  from  observations  on  a  large  scale  during  the  war, 
that  in  many  parts  of  the  Department  of  Arkansas,  where  intermittents 
and  remittents  prevailed  in  some  years,  these  fevers  would  almost  disap- 
pear in  some  years  to  be  replaced  by  diarrhoeas  and  dysenteries.  The 
presumption  appeared  to  be,  that,  the  same  cause  answering  for  both  in 
some  years,  one  would  be  substituted  for  the  other,  the  reason  for  the 
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substitution  not  being  obvious, — perhaps  the  greater  or  less  intensity  of 
the  poison. 

"Concerning  malarial  diseases  in  dry  localities,  and  the  possibility  of 
finding  water  there,  I  will  only  say  that  in  very  many  places  in  Texas 
heretofore  supposed  to  be  dry,  even  in  the  Llaneo  Estacados,  water  has 
been  found  by  digging,  and  that  not  at  very  great  depths." 

Col.  J.  Cooper  McKee,  Surgeon,  U.S.A.,  formerly  Medical  Director 
of  the  Department  of  Arizona,  has  taken  much  pains  to  obtain  for  me 
the  facts  relating  to  the  prevalence  of  malarial  diseases  at  Forts  Lowell 
and  Grant,  A.  T.,  before  and  after  the  introduction  of  a  pure  supply  of 
water  for  drinking  purposes  at  those  posts.  These  facts  are  embodied  in 
the  following  paper,  which  he  has  kindly  prepared  at  my  request: 

EVIDENCE  IN  FAVOR  OF  THE  VIEW  THAT  MALARIAL  FEVERS  MAY  RESULT 
FROM  THE  USE  OF  SURFACE-WATER  IN  MALARIOUS  LOCALITIES. 

Whilst  on  duty  as  Medical  Director  of  the  Department  of  Arizona,  between  the  years 
1876  and  1S80,  my  attention  was  particularly  drawn  to  the  great  prevalence  of  malarious 
diseases  at  Forts  Lowell  and  Grant,  A.  T.  I  will  premise  by  saying  that  during  an 
experience  of  over  twenty-five  years  of  active  duty  in  garrison  and  in  the  field  in  the  East 
and  West,  I  had  seen  malarious  diseases  prevail  under  so  many  different  conditions  as  to 
preclude  me  from  forming  or  adopting  any  theory  as  to  the  origin  or  cause  of  miasm. 
Therefore  the  question  was  approached  unprejudiced,  and  without  any  preconceived  or 
settled  ideas. 

Fort  Lowell,  A.  T.,  2,500  feet  above  the  sea  level,  was  established  in  1873,  seven  miles 
east  of  the  city  of  Tucson,  A.  T.,  the  largest  and  most  important  town  in  the  territory. 
The  creek  "  Rillits  "  has  its  origin  in  the  Santa  Catavina  range  of  mountains,  and  runs 
alongside  the  fort,  from  which  the  garrison,  by  means  of  an  accqniea  or  ditch,  was  sup- 
plied with  water  for  drinking,  cooking,  and  washing  purposes.  Between  the  fort  and  the 
origin  of  the  stream  in  the  mountains  several  ranches  or  farms  had  been  opened,  irri- 
gated, and  cultivated.  Also,  in  addition,  before  the  railroad  crossed  the  country,  large 
trains  of  mule  teams,  engaged  in  hauling  for  the  government  and  citizens,  were  in  the 
haBit  of  camping  here  for  weeks  at  a  time,  so  that  the  water  was  not  only  subject  to  con- 
tamination from  the  filtration  over  and  through  the  soil  of  the  ranches,  but  was  also 
impregnated  with  quantities  of  animal  matter.  This  latter  has  measurably  ceased  since 
the  advent  of  the  railroad. 

In  the  summer  of  1879,  Brevet  Major-General  O.  B.  Wilcox,  U.S.A.,  Colonel  of  the 
1 2th  U.  S.  Infantry,  in  command  of  the  department,  being  intelligently  impressed  with 
my  views  of  sanitation  and  hygiene,  gave  me  an  order  to  proceed  to  Fort  Lowell  and 
make  a  sanitary  and  hygienic  report  of  its  condition  and  wants.  On  arriving,  I  found  one 
well,  forty-five  feet  deep,  at  the  sutler's  store,  with  a  permanent  supply  of  water  of  from 
three  to  five  feet  deep,  which  on  testing  proved  to  be  entirely  free  of  vegetable  or  organic 
matter,  and  from  which  about  one  hundred  persons  got  their  drinking-water,  there  not 
being  enough,  nor  was  it  convenient,  for  all  the  garrison. 

The  records  of  the  hospital  show  that  in  1876,  in  an  average  garrison  of  eight  commis- 
sioned officers  and  109  enlisted  men,  there  were  159  cases  of  malarial  diseases, — more 
than  one  case  to  each  officer  and  man.  But  it  must  be  remembered  that  the  women  and 
children  are  not  included,  and  that  they  suffered  in  like  manner.  In  1877  there  were 
twenty-one  cases  of  malarial  diseases  in  an  average  garrison  of  fifty-four  men. 

In  1876  a  camp  was  established  in  the  Rincon  Mountains,  about  thirty  miles  distant,  to 
which  all  patients, — men,  women,  and  children, — suffering  from  malarious  diseases,  were 
transferred  from  time  to  time,  and  with  great  benefit.  The  camp  was  abandoned  Octo- 
ber 5,  1876.  In  the  summer  of  1877  Assistant  Surgeon  Ide  B.  W.  Gardiner,  U.S.A., 
Post  Surgeon,  recommended  the  use,  for  drinking  purposes  only,  of  the  water  from  the 
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post  traders'  well  and  with  very  marked  benefit,  as  there  were  only  twenty-one  cases  of 
malarial  disease  in  an  average  garrison  of  fifty-four  men — less  than  one  half  a  case  to  each 
man.  Like  improvement  was  also  made  among  the  women  and  children.  In  1878  there 
were  seventy-nine  cases  of  malarial  diseases  in  an  average  garrison  of  fifty-three  men — about 
one  and  a  half  to  each  man.  This  increase  was  owing,  no  doubt,  to  an  unusually  heavy 
rain-fall  of  fifteen  inches,  in  the  rainy  season,  pouring  through  the  dirt  roof  of  the  houses, 
making  the  barracks  and  quarters  clamp,  and  filling  the  surrounding  adobe  holes  with 
stagnant  water. 

In  my  report  I  recommended  the  digging  of  two  wells  on  a  line  with  and  back  of  the 
officers'  quarters,  and  two  back  of  the  soldiers'  barracks  near  the  hospital.  These  wells 
were  sunk  as  recommended.  In  1S80,  out  of  an  average  garrison  of  eighty-six  per  month, 
there  were  fifty-nine  cases  of  malarial  disease.  In  1SS1,  out  of  an  average  garrison  of 
eighty-five  per  month,  there  were  seventy-one  cases  of  malarial  disease.  In  1882,  out  of 
an  average  garrison  of  ninety  per  month,  there  were  fifty  cases  of  malarial  disease.  For 
six  months  of  18S3,  out  of  an  average  garrison  of  190,  there  were  only  nine  cases  of  mala- 
rial disease — an  astonishing  improvement  on  the  previous  years. 

Since  1880  the  first  two  wells  have  been  supplied  with  pumping  wind-mills,  tanks,  and 
a  system  of  pipes  which  are  distributed  to  the  different  buildings  of  the  post,  so  that  at 
present  the  water  supply  of  the  garrison  is  almost  entirely  derived  from  this  source,  at 
least  for  drinking  and  cooking  purposes.  The  wells  are  about  forty  feet  deep,  and  the 
water,  in  quality,  somewhat  saline,  and  brackish  to  the  taste,  but  pure  and  clear,  and  free 
from  organic  matter.  Aceqiiia  water  has  been  used  for  washing  purposes  ever  since  the 
sinking  of  the  first  two  wells,  three  years  ago. 

In  the  years  1S80,  1881,  and  1S82  there  were  six  different  medical  officers  on  duty  at 
Lowell :  and  as  each  one  had  his  own  personal  ideas  as  to  what  constituted  a  malarial 
disease,  the  statistics  are  by  no  means  so  reliable  as  if  only  one  officer  had  been  continu- 
ously present. 

I  am  indebted  and  express  my  obligations  to  Assistant  Surgeon  I.  B.  Girard,  U.S.A., 
the  present  post  surgeon  at  Lowell,  for  much  of  the  above  information,  and  who  further 
says, — "  While  the  statistics  are  far  from  conclusive  as  to  the  effect  of  the  change  of  water 
on  the  health  of  the  garrison,  I  must  say  that  in  my  experience  the  change  in  the  health- 
fulness  of  this  post  has  been  enormous. 

"  From  1874  to  1S76,  while  I  was  stationed  at  Lowell,  malaria  was  exceedingly  prevalent, 
and  the  quantity  of  antiperiodics  used  in  the  hospital  was  excessive,  as  high  as  three 
ounces  of  quinine  per  week  in  a  garrison  of  175  men.  At  the  present  time  (July,  1883), 
with  a  somewhat  larger  garrison,  the  cases  of  malarial  fever  are  very  few,  and  most  of 
them  have  been  contracted  elsewhere.  Fort  Lowell,  I  must  say,  is  as  healthy  as  any  post 
I  ever  was  stationed  at,  and  has  been  for  some  years  back  a  particularly  healthy  place  for 
women  and  children,  as  they  hardly  ever  get  sick,  and  deaths  are  unknown." 

Fort  Grant,  A.  T.,  is  situated  on  the  south-western  slope  of  the  foot  hills  of  Mount 
Graham,  at  an  altitude  of  nearly  4,000  feet  above  the  level  of  the  sea, — whilst  the  highest 
peak  of  the  mountain,  rising  back  of  the  fort,  is  over  10,000  feet.  The  location  is  one  of 
great  beauty  on  account  of  the  grand  mountains  in  its  rear,  and  vast  rolling  plains  stretch- 
ing away  off  in  front,  south,  and  west.  Indeed,  I  was  more  favorably  impressed  with  its 
lovely  location  than  of  that  of  any  of  the  other  posts  in  the  territory;  yet  here  was  a  direct 
contradiction  to  the  common  and  usually  accepted  view  among  the  laity  and  the  profession, 
that  miasm,  or  malaria,  was  essentially  a  swamp  poison,  and  that  its  evolution  depended 
upon  or  was  associated  with  the  decomposition  of  vegetable  matter  under  the  influence 
of  heat  and  moisture.  Its  elevation  of  4,000  feet  with  thorough  natural  drainage,  its  pure 
mountain  air,  and  the  total  absence  of  swamps  and  stagnant  water  in,  around,  or  within 
miles  of  the  post,  caused  me  to  search  elsewhere  for  the  cause  of  the  prevalence  of  mias- 
matic diseases ;  and  I  think  that  I  was  successful.  At  least  the  greatly  improved  health 
of  the  garrison,  by  the  almost  entire  obliteration  of  acute  malarious  dysentery  and  diarrhoea, 
as  confirmed  by  the  hospital  records,  shows  a  favorable  result  and  a  gratifying  confirma- 
tion. Indeed,  so  much  had  malarious  acute  dysentery,  diarrhoea,  and  chills  and  fever 
prevailed  during  the  hot  months  of  summer  and  fall,  that  the  subject  of  abandoning  the 
post,  the  buildings  of  which  cost  $250,000,  was  seriously  discussed.  Many  of  the  officers 
of  the  line  had  a  theory  that  where  there  is  no  water  there  is  no  malaria ;  yet  here  was  a 
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fact  directly  contradicting  and  disproving  this,  as  there  was  no  living  water  nearer  than 
some  miles  away  from  the  garrison.  All  the  water  for  garrison  use,  which  had  been 
reported,  and  was  considered  ample  and  satisfactory,  was  hauled  in  large  water  wagons 
from  a  reservoir  made  by  a  dam  thrown  across  a  mountain  stream  running  some  miles 
on  the  western  side  of  the  post.  This  stream  was  fed  by  springs  and  melting  snows,  run- 
ning over  a  bed  of  granite,  from  Mount  Graham.  Testing  it  with  permanganate  of  potash 
during  the  hot  months  of  the  year  proved  the  presence  of  organic  matter  in  decided  quan- 
tities. The  sutler  of  the  post  had  lately  sunk  a  well  in  the  placita  of  his  house,  and  had 
struck  a  vein  of  pure  water,  free  from  organic  matter,  which  was  sent  for  and  used  by  the 
officers  for  drinking  purposes,  and,  as  they  thought,  with  marked  benefit  to  their  health. 
Profiting  by  this  hint,  I  got  authority  from  the  general  commanding  the  department  to  have 
the  quarter-master  sink  a  well  at  the  post  hospital,  distant  about  half  a  mile  from  the  sutler's 
store  but  on  rising  and  higher  ground.  I  had  the  discouragement  of  knowing  that  some 
years  before  a  well  had  been  sunk  in  the  dry  bed  of  a  stream  near  by,  and  that,  after  going 
down  about  seventy-five  or  eighty  feet  and  no  water  being  found,  the  effort  had  been 
abandoned.  There  was  no  want  of  predictions  that  the  present  effort  would  also  be  a 
failure.  However,  the  well  was  sunk  at  the  place  designated,  and  after  going  down  about 
eighty  or  ninety  feet  a  spring  of  water  was  struck.  So  powerful  and  rapid  was  the  flow, 
that  the  men  could  hardly  get  out  of  the  way  and  save  their  tools,  and  it  rose  to  within 
some  thirty  feet  of  the  surface.  I  learn  that  for  some  unknown  reasons  this  water  is  now 
only  used  for  detergent  purposes. 

After  this  success  demonstrated  the  fact  that  living  water  could  be  obtained  by  digging, 
other  wells  were  ordered  in  different  parts  of  the  garrison,  with  the  result  of  a  rapid 
diminution,  indeed,  almost  a  stamping  out,  of  acute  malarious  dysentery  and  diarrhoea, 
proving,  I  think,  that  suspended  vegetable  matter  was  the  vera  causa  of  former  miasmatic 
disease.  Assistant  Surgeon  I.  C.  Worthington,  U.  S.  A.,  on  duty  at  the  post  at  that  time, 
said,  in  his  monthly  sanitary  report,  July  31,  1879,  from  this  post, — "  It  will  be  seen  that  the 
great  diminution  of  miasmatic  diseases,  in  contrast  with  former  years,  proves  conclusively 
that  pure  water,  uncontaminated  with  organic  material,  is  the  best  protection  against 
miasmatic  diseases  of  all  kinds.  I  venture  to  say  that  a  like  improvement  has  taken  place 
in  Fort  Lowell,  A.  T.,  scourged  since  its  establishment  with  this  pestilence  of  this  ter- 
ritory, and  all  for  want  of  pure  drinking-water.  The  health  of  the  garrison  during  the 
past  month  has  been  unusually  good.  The  comparatively  small  number  of  men  taken 
sick  with  diarrhoea  and  dysentery  is  in  marked  contrast  with  the  statistics  of  the  same  dis- 
eases for  the  same  month  during  the  three  previous  years.  There  has  been  but  one  case 
of  dysentery  and  none  of  diarrhoea,  taken  sick  during  the  past  month,  against  nine  of  dysen- 
tery for  July,  1876,  four  of  diarrhoea  for  July,  1S77,  three  of  dysentery  and  four  of  diarrhoea 
for  July,  1878.  This  freedom  from  dysenteric  diseases,  which  have  in  former  vears  been 
the  scourge  of  this  post,  is,  I  believe,  due  to  the  fact  that  this  year  (1S79),  10  r  tne  first- 
time,  pure  well  water  is  in  general  use  by  the  garrison  in  place  of  the  foul  creek  water, 
highly  impregnated  with  organic  matter,  which  was  used  by  this  command  during  every 
previous  summer." 

This  is  confirmed  by  verbal  reports  of  officers  of  the  line  who  have  been  on  duty  at  the 
post  during  and  since  Dr.  Worthington's  report.  I  have  failed  in  getting  any  response, 
affirmative  or  negative,  from  Assistant  Surgeon  C.  C.  Barrows,  U.S.A.,  on  duty  there  at 
present. 

The  foregoing  account  of  the  prevalence  of  malarious  diseases  at  Fort  Grant  is  my 
reply  to  the  question,  applied  to  hot  and  dry  regions,  "  Where  there  is  no  water  there  is 
no  malaria,"  as  by  this  rule  there  was  no  post  in  the  territory  that  should  have  been  so 
free  from  malaria ;  yet  it  was  directly  the  reverse.  My  own  experience  from  quite  a  long 
residence  in  hot  miasmatic  countries,  confirmed  by  the  time-honored  belief  among  old 
residents  of  malarious  localities,  is,  that  water  used  for  drinking  and  culinary  purposes 
can  and  does  produce  miasmatic  diseases,  and  that  people  are  more  affected  by  the 
water  they  drink  than  by  the  air  they  breathe.  I  think  it  reasonable  that  acute  mala- 
rial dysentery  and  diarrhoea  are  more  rapidly  developed  and  fatal  when  the  fever  cause  is 
introduced  through  the  stomach  directly  into  the  circulation.  As  to  the  rapid  incubation 
of  malarial  poisoning  I  am  unable  to  give  reliable  data,  but  I  have  good  reason  to  doubt 
cases  reported  as  the  result  of  exposure  in  a  single  night  in  a  malarious  river  bottom.  I 


MALARIA. 


am  free  to  say  that  I  have  never  seen  an  authenticated  instance  of  paroxysmal  fever,  the 
result  of  exposure  in  malarious  localities,  among  the  lower  animals, — although  nothing 
is  more  common  than  a  belief  of  that  kind  among  the  people  of  malarious  regions. 

You  will  see,  my  dear  doctor,  from  the  above,  that  if  I  have  a  theory  at  all  it  is  a  pre- 
ventive one,  and  that  my  army  experience  leads  me  to  look  for  the  cause  of  malarious 
diseases  in  elevated  and  hot  regions  more  in  the  impurity  of  the  drinking-water,  than  in 
the  exceedingly  doubtful  swamp  and  germ  theories  which  ages  of  undisputed  possession 
have  so  fixed  on  the  medical  scientific  mind  as  to  render  it  difficult  to  abjure  these  hoary, 
long-cherished  convictions. 

The  following  table  (No.  4)  shows  the  meteorological  conditions  at  the 
stations  referred  to  in  Dr.  McKee's  paper,  and  at  several  other  military 
stations  in  Arizona,  and  the  average  amount  of  sickness  from  malarial 
diseases  during  the  four  years  1S70-1S74: 
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Military  Stations  in  Arizona  Territory. 
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A  reference  to  this  table  shows  that  malarial  diseases  were  least  preva- 
lent at  Majave  and  Yuma,  the  two  stations  having  the  highest  temperature. 
This  seems  to  be  accounted  for  by  the  very  small  amount  of  rain-fall  at 
these  stations.  On  the  other  hand,  the  rain-fall  during  the  months  of  July, 
August,  and  September,  at  the  other  three  stations  in  our  list,  seems  ade- 
quate for  the  prodution  of  malaria,  and  we  find  that  the  amount  of  sick- 
ness ascribed  to  this  cause  is  very  considerable. 

With  reference  to  Camp  Majave,  we  read  in  the  Report  of  Hygiene  that 
"  The  climate  is  healthy,  the  winters  pleasant,  but  the  summers  extreme- 
ly hot.  There  is  no  rainy  season,  though  thunder-storms  are  frequent  in 
July  and  August.  The  annual  rise  of  the  Colorado  takes  place  in  June. 
The  prevailing  winds  in  the  summer  are  from  the  south,  and,  passing 
over  the  arid  plains,  the  air  is  so  heated  that  it  scorches  like  that  from 
an  oven.  The  nights  are  as  hot  as  the  days,  the  temperature  not  vary- 
ing in  the  slightest  degree  for  hours,  so  hot  that  no  one  can  sleep  in  a  house, 
the  whole  garrison  lying  on  the  open  plain  endeavoring  to  catch  the 
slightest  breeze,  the  walls  of  the  houses  becoming  so  heated  as  to  render 
the  barracks  unendurable." 
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In  regard  to  Yuma  we  read, — "  The  heat  rapidly  increases  from  the 
latter  part  of  May,  and  in  June,  July,  August,  and  September  may  be 
said  to  be  intense.  In  the  months  of  July  and  August  (the  rainy  season 
in  Sonora),  clouds  are  seen  passing  to  the  north-east,  accompanied  with 
rain,  thunder,  and  lightning.  Occasionally  they  reach  the  vicinity  of 
Yuma,  and  are  most  refreshing.  During  the  months  of  April,  Ma)',  and 
June,  no  rain  falls  ;  then  with  the  thermometer  at  1050  the  perspiration 
is  scarcely  seen  upon  the  skin,  and  it  becomes  dry  and  harsh,  the  hair 
crispy.  Furniture  put  together  at  the  North  and  brought  here  falls  to 
pieces,  the  travelling  chests  gape  at  their  seams,  and  a  sole-leather  trunk 
contracts  so  that  with  difficulty  the  tray  can  be  lifted.  The  extreme  dry- 
ness of  the  atmosphere  is  observed  in  the  ink  that  dries  so  rapidly  upon 
the  pen  that  it  requires  washing  off  every  few  minutes. 

"A  No.  2  'Faber'  leaves  no  more  trace  upon  paper  than  a  piece  of 
anthracite,  and  it  is  necessary  to  keep  one  immersed  in  water  while  using 
one  that  has  been  standing  in  water  some  time.  *  *  *  The  mer- 
cury gained  the  highest  point  last  summer  on  the  second  day  of  July, 
when  for  two  hours  it  stood  at  1130  in  the  shade.  All  metallic  bodies 
were  hot  to  the  touch  ;  my  watch  felt  like  a  hot  boiled  egg  in  my  pocket ; 
the  cords  of  my  grass  hammock  were  heated  like  wires.  At  such 
times,  if  the  wind  is  from  the  south,  the  air  is  like  that  from  the  mouth 
of  a  furnace,  hot  and  ovenish." 

The  vivid  description  of  the  heat  and  dryness  of  the  atmosphere  makes 
it  seem  not  surprising  that  malignant  malarial  germs,  which,  born  in  the 
lagoons  and  rich  bottom  lands  in  the  vicinity  of  the  fort,  sally  forth  in  the 
still  hours  of  the  night  to  attack  the  unhappy  garrison,  stretched  upon  their 
backs  on  the  open  parade-ground,  should  become  shrivelled  and  dessica- 
ted  germ-mummies,  incapable  of  doing  mischief  long  before  they  enter 
the  open  mouths  of  the  panting  and  helpless  soldiers. 

But  I  am  not  writing  a  romance,  and  must  beg  pardon  for  this  little 
flight  of  imagination  at  the  close  of  a  paper  which  has  dealt  thus  far  in 
solid  facts.  I  am  indebted  to  Capt.  James  K.  Carson,  Assistant  Surgeon 
U.  S.  A.,  for  the  following  communication  relating  to  the  prevalence  of 
malarial  diseases  in  Arizona,  and  especially  at  Fort  Yuma,  at  which  post 
Dr.  Carson  was  stationed  for  a  considerable  time  : 

"Jefferson  Barracks,  Mo.,  June,  1883. 

"Dear  Doctor:  In  reply  to  yours  of  March  22d  I  take  pleasure  in 
submitting  the  following,  which  will  depend  for  its  value  upon  a  simple 
statement,  unsupported  by  data. 

"  My  service  in  Arizona  and  lower  California  lasted  four  years  and 
some  months — four  months  at  Whipple  barracks,  and  the  remainder  of 
the  time,  with  the  exception  of  a  month's  field  service,  at  Fort  Yuma, 
California.  Prescott  is  situated  about  5,000  feet  above  sea  level,  and  the 
post  still  higher.  The  only  water  is  obtained  from  Granite  creek,  which 
about  half  the  year  is  a  '  sunk  river.'  The  water  supply  is  obtained  from 
wells  sunk  in  the  bed  of  this  stream.    The  region  is  a  comparatively  fer- 
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tile  one  for  Arizona,  and  rains  in  the  latter  half  of  summer  and  early 
fall  are  frequent  and  heavy.  My  service  there  was  from  June  to  Octo- 
ber, and  malarial  fevers,  chiefly  in  a  remittent  form,  prevailed  to  a  con- 
siderable extent,  both  in  town  and  post.  There  were  certainly  few  of 
the  characteristics  of  a  malarial  reign  in  this  locality  :  a  mountain  town, 
with  excellent  natural  drainage,  and  no  swamps  or  other  centres  of  de- 
composing vegetation,  and  a  clear  bracing  climate.  For  one  half  the 
year  there  was  no  visible  water,  though  this  could  be  procured  in  abun- 
dance a  few  feet  below  the  bed  of  the  stream.  At  Fort  Verde,  forty 
miles  from  Prescott,  situated  in  the  valley  of  the  Rio  Verde,  on  fertile 
bottom  lands,  malarial  fevers  prevailed  so  strongly  as  to  necessitate  its 
abandonment. 

"  Yuma  is  situated  at  the  junction  of  the  Colorado  and  Gila  rivers,  in  the 
ultra-hot  and  dry  part  of  the  continent,  so  far  as  rain  is  concerned,  the 
annual  average  precipitation  scarcely  exceeding  two  inches.  The  Colo- 
rado river  has  the  reputation  of  being  free  from  malaria,  and  my  experi- 
ence has  led  me  to  believe  this  to  be  well  deserved.  It  flows  swiftly  through 
a  bottom  remarkably  free  from  small  vegetation.  The  mining  towns 
along  its  course  for  a  hundred  miles  above  Yuma,  I  have  had  opportunity 
to  know,  are  remarkably  healthy.  The  Gila,  in  the  eastern  half  of  the 
territory,  where  rains  are  comparatively  frequent,  has  the  character  of  a 
highly  malarious  stream.  It  is  sluggish,  alternately  sinking  and  rising, 
and  bounded  generally  by  thick  underbrush.  At  Yuma,  the  back  waters 
of  the  rivers  in  the  summer  leave  large  lagoons,  which  to  some  extent 
remain  the  year  round,  and  bound  the  town  closely  on  one  side.  It  is, 
in  fact,  about  one  half  surrounded  by  water.  The  fort,  situated  on  a  high 
granite  knob  about  one  hundred  and  fifty  feet  above  the  river,  for  a  con- 
siderable part  of  the  year  is  surrounded  by  water,  running  and  stagnant. 
The  town  is  built  in  the  former  bed  of  the  Gila,  and  water  can  be  pro- 
cured but  a  short  distance  below  the  surface,  and  many  wells  are  sunk 
for  this  purpose.  During  the  overflows,  water  is  frequently  backed  up 
in  the  streets,  and  great  ponds  stagnate  for  months  at  the  doors  of  the 
houses.  During  nearly  four  years  I  was  in  active  practice  in  the  town  ; 
and  now,  in  looking  carefully  over  my  visiting  list,  and  from  remem- 
brance, I  can  recall  few  if  any  cases  which  could  positively  be  attrib- 
uted to  marsh  miasm  originating  at  that  place.  It  was  certainly  markedly 
absent  compared  with  other  stations  I  have  served  at  of  late  years,  unless 
certain  prevalent  nervous  symptoms  could  be  rightly  referred  to  that 
cause  :  these,  consisting  of  neuralgias,  principally  facial,  it  is  the  fashion 
in  Arizona  to  attribute  to  malaria,  but  as  it  has  generally  been  met  with 
in  my  experience  in  persons  addicted  to  the  use  of  spirits,  I  have  not 
been  convinced  of  the  truth  of  this  theory.  Probably  no  region  can  sur- 
pass the  Colorado  desert  in  the  characteristics  of  heat  and  dryness. 
Water  has  been  procured  only  at  a  great  depth,  by  artesian  boring,  and 
water  for  the  locomotives  is  carried  from  the  Colorado.  The  rain-fall  is 
extremely  light,  and  vegetation  to  a  great  extent  absent.  The  population 
is  very  light,  being  confined  almost  to  the  employes  of  the  railroad,  but 
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for  a  year  or  more  a  placer  discovery  caused  quite  a  large  population  to 
locate  upon  the  desert.  The  sick  from  this  settlement  naturally  came  to 
Yuma,  and  I  have  the  remembrance  that  it  was  a  markedly  healthy  com- 
munity, so  far  as  endemic  disease  was  concerned. 

"The  experience  here  related,  in  its  bearing  on  the  theory  of  '  no  water, 
no  malaria,'  seems  conflicting.  Certainly  Yuma  possesses,  in  an  exag- 
gerated degree,  all  the  factors  which  we  suppose  favorable  for  the  devel- 
opment of  swamp  poison,  and  I  can  only  account  for  the  non-existence 
of  malarial  disease  by  the  theory,  that  while  marsh  miasm  exists  there, 
as  under  similar  conditions  at  other  places,  the  exceptionally  dry  air  has 
no  carrying  power,  and  that  the  human  system  is  virtually  insulated  by  it. 
I  incline  to  the  opinion  that  water  is  essential  to  the  production  of  ma- 
laria ;  but  that  heat,  water,  and  decomposing  vegetation  may  all  be  pres- 
ent without  the  development  of  miasmatic  disease,  I  believe  possible." 

I  would  remark,  in  conclusion,  that  this  possibility  cannot  be  denied, 
and  that  it  is  even  supported  by  observed  facts  ;  but  as  there  is  in  all 
probability  another  essential  element  in  the  equation,  an  unknown  bio- 
logical factor,  we  need  not  be  surprised  at  these  apparent  exceptions  ; — 
and  we  cannot  expect  to  fully  explain  all  the  phenomena  relating  to  the 
evolution  of  the  malarial  poison  until  we  have  obtained  some  definite 
information  as  to  the  kind  of  vegetable  decomposition  upon  which  it 
depends,  and  the  life  history  and  conditions  of  development  of  the  living 
ferment,  or  ferments,  which  are  concerned  in  this  decomposition,  the 
physiological  changes  which  these  micro-organisms  may  undergo  in 
nature's  laboratorv  from  changes  in  their  environment,  the  enemies  which 
they  have  to  contend  with  in  the  struggle  for  existence,  etc.,  etc. 


VI. 

THE  ETIOLOGICAL  ASSOCIATION  OF   ORGANIC  MAT- 
TER WITH  MALARIA. 

By  ALFRED  A.  WOODHULL,  Surgeon  U.S.A. 

The  so-called  malarial  affections  have  been  known  from  time  imme- 
morial, and  many  of  their  associated  conditions  have  long  been  recog- 
nized ;  but  malaria,  etiologically  considered,  is  still  one  of  the  obscurest 
problems  in  medicine,  notwithstanding  the  wide  experience  of  its  effects, 
and  the  speculation  and  study  that  have  been  expended  upon  it.  Lancisi 
first  placed  paludal  miasmata  distinctly  in  the  category  of  the  morbific 
causes,  and  for  nearly  200  years  the  belief  that  marsh  exhalations  had  a 
causative  relation  to  intermittents  has  been  a  prominent  feature  of  pro- 
fessional and  secular  faith.  Formerly  these  miasmata  were  regarded  as 
aeriform,  but  latterly  the  term  malaria  has  supplanted  that  of  miasm,  and 
curiously  has  had  connected  with  it  the  inconsistent  definition  of  a  mate- 
rial or  substnative  agent.  This  idea  that  some  particular  thing  is  mala- 
ria,— using  malaria  in  the  proper  etiological  sense,  and  not,  as  is  sometimes 
loosely  done,  as  representing  a  pathological  state  like  consumption  or 
hysteria, — that  it  is  an  entity  which  there  is  no  theoretical  impossibility 
in  demonstrating  to  the  senses, — is  very  widely  interwoven  in  both 
medical  and  popular  thought.  People  at  large  speak  of  malaria  precisely 
as  the)'  would  of  any  agent  possessing  dimensions  ;  but,  probably  from 
the  growing  realization  that  many  cases  cannot  be  clearly  traced  to  one 
definite  physical  cause,  some  of  the  later  students  are  tending  toward  the 
older  view,  that  of  an  emanation  or  an  influence.  With  others,  attention 
is  not  limited  to  a  single  direct  agency,  whether  physical  or  immaterial  ; 
but  the  climatic  conditions,  the  general  surroundings,  the  circumstances, 
taking  the  word  literally,  engage  more  consideration.  And  further,  and 
beyond  all  this,  some  very  careful  and  intelligent  men  frankly  confess 
that,  as  no  perfectly  satisfactory  explanation  of  these  phenomena  has 
been  presented,  that  as  some  of  the  apparent  conditions  seem  perfectly 
irreconcilable  with  what  has  generally  been  taught,  they  discard  every- 
thing hitherto  believed,  confess  ignorance  of  the  whole  subject,  and  pre- 
serve simply  receptive  minds.  The  best  domestic  illustration  of  this 
agnostic  state  is  found  in  the  evidence  for  the  defence  in  the  New  Lenox, 
or  Berkshire,  malaria  case,  tried  in  October,  1SS2.1  It  is  certain  that 
the  close  association  of  intermittents  with  marshes,  which  formerly  was 
believed  to  be  not  only  necessary,  but  to  be  all  that  was  necessarv,  is  not 

1  Boston  Med.  &>  Surg.  Journal,  CVII,  26,  p.  605;  New  England  Med.  Monthly,  Vol.  2,  No.  11, 
p.  498. 
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by  itself  an  adequate  solution  of  all  the  phases  of  the  problem.  But  it  is 
going  too  far  to  insist  that,  because  marshes  do  not  produce  all  the  ma- 
laria, or  because  all  marshes  are  not  malarious,  therefore  organic  and 
especially  vegetable  decomposition  does  not  influence  this  class  of  dis- 
ease. Without  attempting  to  prove  the  negative,  that  no  other  conditions 
can  be  involved,  I  wish  to  present  a  few  considerations  why  the  older 
doctrine  of  organic  decomposition,  as  an  essential  condition,  may  not,  as 
there  appears  some  danger,  be  hastily  abandoned. 

It  is  well,  however,  to  set  forth  as  fairly  as  may  be  the  difficulties  that 
beset  the  study  ;  for  those  of  us  who  have  met  the  malarial  influence  only 
within  circumscribed  geographical  limits  do  not  always  recognize  the 
diverse  conditions  under  which  it  operates,  and  the  range  to  be  covered 
by  any  presumed  generative  cause  before  such  cause  can  be  regarded  as 
sufficient.  From  Sir  Joseph  Fayrer's  work  on  the  Climate  and  Fevers 
of  India,  one  of  the  latest  and  most  interesting  discussions  of  the  subject, 
many  of  the  immediately  following  data  are  taken  : 

Malarial  fevers  of  varying  grades  of  intensity  occur,  as  is  popularly 
known,  among  those  exposed,  especially  by  night,  to  swamps  that  hold 
stagnant  water,  where  the  average  temperature  is  above  60°  F.  This  is 
the  most  constant  combination,  and  it  is  so  common  that  heat,  moisture, 
and  vegetable  decay  have  long  been  and  by  many  are  now  regarded  as 
the  only  necessary  factors,  and,  conversely,  that  where  these  exist  malaria 
must  be  evolved.  But,  negatively,  in  both  hemispheres  special  localities 
are  reported  where  the  presumed  consequences  do  not  follow,  and  posi- 
tively malarial  fevers  have  occurred  in  the  hilly  country  of  Spain  in  the 
course  of  a  single  night  in  soldiers  bivouacked  in  a  half-dry  ravine,  the 
bed  of  a  strong  torrent,  where  there  had  been  no  soil  and  consequently 
no  vegetation,  and  where  the  pools  of  water,  though  stagnant,  were  per- 
fectly sweet.1  There  are  regions,  the  turned-up  soil  being  dry  and  hard, 
as  Hong  Kong  with  little,  and  Cape  Coast  with  much,  vegetation,  where 
such  fevers  prevail.  They  occur  where  granite  rocks  and  iron  stone 
abound,  with  no  vegetation  worth  speaking  of.  In  India  low-lying 
swamps  and  arid  sandy  plains  are  quoted  by  the  same  author  as  malari- 
ous. Some  think  salt  marshes  insalubrious;  others,  probably  referring 
to  different  localities,  find  them  healthy.  Where  the  soil  is  sand  resting 
on  clay,  and  where  it  is  magnesian  limestone, — in  Sind  and  in  Kurra- 
chee, — malarial  troubles  are  equally  common.  Limestone,  ferruginous 
hornblende,  volcanic  soils,  and  sulphurous  vapors  have  all  been  suggested 
by  modern  observers  as  causing  these  diseases.  But  with  the  most  if 
not  all  of  these  the  underlying  strata  are  decomj^osing,  a  certain  degree 
of  moisture  is  present,  and  the  alternations  of  heat  and  cold  are  marked. 
Although  the  cause,  whatever  it  may  be,  is  recognized  as  having  greater 
power  in  proportion  as  the  equator  is  approached,  it  has  been  publicly 
stated,2  on  the  authority  of  the  explorer  Hayes,  that  intermittents  exist 
among  the  natives  in  the  Arctic  regions.    Some  lay  especial  stress  upon 

1  Dr.  Wm.  Ferguson,  Nature  and  Hist,  of  Malarial  Poison,  Trans.  Roy.  Soc.  Edin.,  IX,  1S29,  p.  276. 
W.  Y.  Med.  Record,  No.  667,  p.  17S. 
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extreme  and  sudden  changes  of  temperature,  and  believe  these  to  be  the 
efficient  cause,  and  others  regard  continued  high  temperature  as  by  itself 
sufficient  to  originate  it.  Invasions  of  malaria  on  a  large  scale,  pandemic 
waves,  have  been  described  by  systematic  writers  ;  and  at  home,  what  is 
known  as  its  march,  or  its  gradual  reappearance  in  settled  regions  which 
for  a  long  time  had  been  exempt,  and  the  eccentric  suspension  of  its 
influence  in  circumscribed  localities  where  formerly  it  was  rife,  appear 
to  be  the  determining  causes  for  bringing  the  completeness  of  the  older 
theories  into  discredit,  and  have  widened  the  feeling  that  there  is  a  mis- 
sing factor  which  is  the  key  to  the  whole.  It  is  undoubtedly  true  that 
we  do  not  know  how  malaria  is  caused,  but  our  ignorance  should  be  only 
an  incentive  to  hold  fast  to  as  many  fixed  conditions  as  possible.  It  is  no 
reason  to  abandon  a  cable  because  the  anchor  end  is  beyond  our  sight, 
and  is  held  too  firmly  for  us  to  move  immediately.  We  can  at  least  fol- 
low the  line,  and  possess  ourselves  of  as  much  of  it  as  possible. 

The  antagonistic  conditions  under  which  the  malarial  influence  is  said 
to  prevail  have  just  been  fairly  set  forth  ;  but  they  do  not  all  commend  them- 
selves to  the  judgment  as  likely  to  be  sufficient.  For  instance,  the  fact 
that  in  the  more  pestilential  regions  a  single  night's  stay  is  followed  by 
serious,  sometimes  fatal,  disease,  which  never  supervenes  upon  the  mere 
alternation  of  heat  and  cold  for  a  similar  period,  seems  to  exclude  from 
serious  consideration  the  theory  that  continued  high  temperature  or 
marked  thermometrical  changes  are  by  themselves  sufficient  to  cause 
malarial  symptoms.  The  statement  already  referred  to,  that  Dr.  Hayes 
had  treated  intermittent  fever  among  the  natives  of  the  Arctic  regions,  is 
entitled  to  respect ;  but  it  is  unfortunate  that  the  surroundings  of  the 
patients  were  not  more  directly  described.  I  am  informed  by  an  intelli- 
gent clergyman  of  the  Church  of  England,  who  was  for  many  years  a 
missionary  in  the  extreme  northern  part  of  British  America,  and  is  very 
familiar  with  the  habits  and  conditions  of  the  natives,  that  in  his  opinion 
malaria  does  not  exist  within  the  Arctic  circle;  that  he  heard  of  none  of 
it  throughout  the  McKenzie  River  District,  with  which  he  was  personally 
familiar ;  and  that  at  York  Factory,  Hudson's  Bay,  where  the  country 
during  the  short  hot  summer  was  a  perfect  swamp,  there  was  no  ague. 

Of  the  various  difficulties  to  dispose  of,  the  so-called  invasion  or  migra- 
tion of  malaria  is  the  most  perplexing,  nor  will  it  probably  be  definitely 
solved  until  the  nature  of  the  poison  is  determined.  But  it  is  our  scien- 
tific duty  to  eliminate  as  many  of  the  complicating  elements  as  possible. 
When  we  come  to  speculate  upon  the  presumed  cause,  upon  the  essen- 
tial nature  of  the  toxic  power,  we  seem  limited  to  the  following:  («)  an 
imponderable  force,  (6)  the  combined  influence  of  various  conditions, 
objective  and  subjective,  or  (c)  a  particulate  body,  either  specific  or  gen- 
erated by  organic  decomposition,  sets  up  the  morbid  action.  From  the 
known  effect  of  the  emotions  upon  nutrition  and  physical  life  generally, 
and  from  the  influence  of  electricity,  of  heat,  and  of  light  upon  the  health 
of  the  body,  it  is  perfectly  conceivable  that  a  force,  not  yet  isolated,  act- 
ing through  the  nervous  system,  may  produce  the  mischief.    It  is  quite 
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as  possible,  theoretically,  that  the  decomposition  of  organic  matter  may 
give  rise  to  such  a  force,  as  that  chemical  action  between  metals  should 
develop  the  galvanic  current.  But  it  is  only  fair  to  say  that  there  are 
some  points  in  connection  with  the  propagation  of  malarial  disease  that, 
with  our  present  knowledge,  seem  to  require  some  corporeal  medium.  It 
is  more  in  accord  with  what  popular  thought  believes  to  be  its  experience, 
to  suppose  that  the  mechanical  introduction  of  some  infinitesimal  agent, 
probably  vital,  is  the  real  cause  ;  and  whatever  the  direct  means,  it  is 
probable  that  organic  decomposition,  chiefly  vegetable,  is  the  main 
influence  that  calls  it  into  existence.  It  is  this  some  late  observers  are 
disposed  to  den}',  or  at  least  to  hold  as  distinctly  not  proven.  If  the 
pathogenetic  cause  were  demonstrable,  it  would  be  comparatively  easy 
to  trace  it  home — to  determine  its  origin  ;  and  as  the  modern  tendency  in 
etiology  is  toward  bacteria  as  frequent  and  sufficient  causes  for  other  dis- 
eases, so  the  profession  lends  a  ready  ear  to  such  explanations  of  malaria. 
But,  while  many  bacterial  objects  have  been  observed  under  the  micro- 
scope, there  is  neither  proof  nor  probability  that  to  any  one  of  them  yet 
isolated  malarial  fever  can  be  attributed.  The  nearest  approach  to  such 
a  probability  is  in  the  case  of  the  bacillus  that  Klebs  and  Tomassi-Cru- 
delli  have  found  in  the  Roman  marshes.  But  there  is  no  satisfactory 
evidence  that  that  particular  organism,  rather  than  other,  is  the  cause, 
and  it  is  unfavorable  to  that  hypothesis  that  those  observations  have  not 
yet  been  confirmed  by  independent  investigators.  So  the  observations  of 
Laveran,  supported  by  Richard,  show  a  change  in  the  blood  of  malarious 
patients,  but  they  throw  no  light  upon  the  conditions  that  induce  the 
change.  The  professional  mind  is  well-disposed  to  credit  such  a  revela- 
tion, and  yet,  as  has  been  pointed  out  by  Dr.  Sternberg,1  we  would  not 
expect  an  organism  born  of  vegetable  decay  to  thrive  in  an  animal  fluid, 
and  we  would  expect  that  the  respiration  of  a  malarial  atmosphere  would 
result  in  the  prompt  and  marked  exhibition  of  malarial  poisoning ;  that 
the  malarial  disease  so  generated  would  prove  contagious,  much  as 
typhoid  fever  is  contagious  ;  and  that  one  non-fatal  attack  would  be  pro- 
tective against  subsequent  ones. 

Somewhat  less  definite,  but  quite  in  accord  with  what  we  believe  of 
many  other  diseases,  are  Sir  Joseph  Fayrer's  views.  After  a  pretty  wide 
review  of  the  various  hypotheses  and  conditions  that  from  time  to  time 
have  been  promulgated,  he  suggests2  that  "  atmospheric  vicissitudes, 
heat,  damp  telluric  exhalations,  impurities  of  air,  water,  neglect  of  per- 
sonal hygiene,  not  one,  but  perhaps  many  or  all,  have  to  come  into  opei'- 
ation  before  periodic  fever  is  produced,"  but  he  is  disposed  to  fall  back 
upon  stagnant  subsoil  water  and  organic  decomposition  as  necessary 
among  them.  This  seems  wise,  and  the  last  conclusion  is  in  close 
accord  with  the  drift  of  wide  experience. 

Surgeon  Charles  Smart,  U.  S.  A.,  offers 3  as  a  working  hypothesis 

^Sanitary  Engineer,  VII,  7,  p.  147. 

!  Climate,  etc.,  p.  45. 

"Ziemssen  (Am.  ed.),  XIX,  p.  91. 
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the  explanation,  that  what  we  know  as  the  malarial  poison  may  be  an 
ultimate  product  of  the  changes  going  on  in  the  soil  and  elsewhere, 
derived  from  organic  material,  and  designed  to  be  utilized  in  the  elabo- 
ration of  new  vegetable  tissue.  It  follows  that,  the  conditions  of  its 
production  being  favorable,  it  is  in  excess  in  direct  proportion  to  the 
scarcity  of  living  vegetation,  or  to  the  suspension  of  the  vital  vegetable 
function,  as  at  night.  These  are  not  only  not  inconsistent,  but  they  are 
complementary  to  each  other,  and  until  the  exact  poison  is  isolated,  and 
its  origin  made  manifest,  they  deserve  respectful  consideration  as  fairly 
covering  the  range  of  observed  phenomena. 

Coming  to  concrete  cases  and  to  direct  experience,  we  are  not  justified 
in  allowing  a  few  exceptional  instances,  that  appear  negative  in  their 
teaching,  to  set  aside  a  coincidental  experience  so  vast  as  to  be  almost 
universal  concerning  the  health  of  communities.  The  old  story  of  dis- 
ease that  follows  freshly  turned  soil  and  newly  created  marshes,  and 
disappears  upon  their  cultivation  or  drying,  of  railroad  cuts  and  fillings 
where,  the  natural  drainage  being  intercepted,  pools  are  formed  and 
fevers  follow,  of  primitive  swamps  being  drained  and  old  agues  vanish- 
ing,— this  constantly  recurring  tale  should  not  be  discredited  by  the  occa- 
sional failure  to  observe  the  same  consequences  under  apparently  similar 
conditions.  The  experience  published  by  the  local  government  boards 
of  Great  Britain  seems  conclusive  that  thorough  drainage  diminishes 
periodic  fevers,  and  it  fairly  follows  that  periodic  fevers  find  an  etiologi- 
cal element  in  the  conditions  that  create  a  marsh.  In  addition  to  expe- 
rience, which  is  the  common  property  of  all  who  live  under  certain 
geographical  conditions,  one  or  two  instances  where  the  limitations  are 
closely  drawn  may  be  taken  as  types  to  be  explained  away  before  the 
paludal  theory  can  reasonably  be  abandoned. 

Staff  Surgeon  H.  R.  Norbury,  R.N.,  gives1  the  following  case  occur- 
ring in  his  own  person,  which  is  as  nearly  typical  and  conclusive  as  the 
incidents  of  life  will  afford  : — Simon's  Town,  the  naval  station  at  the  Cape 
Colony,  is  on  a  peninsula  terminating  in  the  Cape  of  Good  Hope,  and 
agues  are  absolutely  unknown  there.  The  peninsula  consists  of  rugged 
mountains  of  2,000  feet  gradually  sloping  to  the  sea  on  the  east,  while 
on  the  west  a  small  sandy  plain  intervenes.  The  geological  formation  is 
non-fossiliferous  red  sandstone  several  hundred  feet  thick,  based  on 
granite  and  gneiss,  with  occasional  mounds  of  gravel.  There  is  no  col- 
lection of  subsoil  water,  and  the  surface  is  covered  with  sandy  humus, 
thickly  studded  with  bushes.  The  potable  water  derived  from  the  rain, 
which  has  percolated  the  sandstone,  is  singularly  free  from  organic  mat- 
ter, as  ascertained  by  frequent  testing.  The  season  had  been  remarkable 
for  heavy  rains,  with  a  few  bright,  hot  days  intervening.  The  reporting 
officer  had  never  had  the  slightest  symptoms  of  ague:  he  had  not  been 
out  of  the  colony  for  nearly  a  year,  nor  had  quitted  the  district  for  three 
months;  but  on  one  of  the  bright,  hot  days  already  mentioned,  in  order 
to  view  the  landscape,  he  stood  upon  a  heap  of  moist  decaying  vegetable 

1Lancet,  October  5,  1878,  p.  476 ;  Braithwait  (Am.  cd.),  I. XXVIII,  January,  1S79,  P-  49- 
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matter  by  the  roadside,  chiefly  the  thick  succulent  leaves  of  the  Opuntia 
vulgaris  (prickly  pear),  when  he  suddenly  inhaled  an  odor  rank  with 
the  peculiar  exhalation  of  decomposing  vegetation,  became  nauseated, 
and  was  obliged  to  go  away.  Four  days  afterward  he  was  seized  with  a 
chill,  and  went  through  a  well-marked  attack  of  ague  (the  symptoms  are 
detailed  in  the  original  report),  which  yielded  to  cinchonism.  Micro- 
scopical examination,  with  a  power  of  1,300  diameters,  of  the  matters  in 
the  air  about  the  heap,  obtained  by  condensing  the  moisture  on  a  glass 
filled  with  ice,  showed  nothing  unusual,  but  the  same  fluid  speedily 
decolorized  a  solution  of  permanganate  of  potash,  and  a  faint  violet  tint 
on  boiling,  with  chloride  of  gold.  It  seems  difficult  to  devise  an  experi- 
ment with  simpler  conditions,  or  more  intelligently  described  ;  and  if 
cause  and  effect  ever  can  be  traced  without  mechanical  demonstration, 
the  connection  there  seems  certain.  Another  example,  on  a  larger 
scale,  and  in  a  form  somewhat  different,  but  in  essence  the  same,  is  that 
of  an  outbreak  of  fatal  dysentery,  with  much  contemporaneous  diarrhoea, 
among  the  details  of  soldiers  who  cleared,,  broke  up  for  cultivation,  and 
irrigated  a  hundred  and  fifty  acres  of  bottom  land  near  a  military  post  in 
Arizona  in  1S66.1  Only  those  thus  employed  and  exposed  were  affected, 
and  the  disease  has  occurred  there  neither  before  nor  since.  (It  may  be 
proper  to  remind  the  non-professional  student  that  dysenteiy  is  often  as 
strictly  a  malarial  disease  as  intermittent  fever.)  As  the  general  condi- 
tion of  the  camp  was  as  satisfactory  then  as  it  had  previously  been,  as 
the  disease  was  confined  to  the  workers  in  the  newly  disturbed  land  and 
ceased  when  they  were  relieved,  it  is  only  reasonable  to  suppose  that  that 
exposure  caused  it.  It  was  a  vital  experiment  on  a  large  scale,  unfortu- 
nate but  convincing.  Instances  like  these  occur  with  sufficient  frequency 
to  definitely  establish  the  relation  of  cause  and  effect  between  the  expos- 
ure to  organic  decomposition  and  the  disease  that  follows.  It  seems  an 
incomplete  statement  to  define,  as  has  been  done,  "  a  malarial  district  as 
one  where  malaria  has  always  existed,"2  but  to  deny  that  the  local  condi- 
tions are  concerned  in  its  production.  If  the  swamp  land,  for  example, 
were  only  one  factor,  and  even  that  not  universal,  it  still  should  be  rec- 
ognized. 

The  tendency  of  modern  observation  has  been  to  extend  the  conditions 
under  which  the  poison  is  developed.  But  the  skeptics,  when  it  is 
admitted  that  Lancisi's  theory  of  swamp  exhalations  does  not  cover  the 
whole  ground,  are  disposed  to  deny  that  swamps  sustain  any  relation  to 
the  case.  They  fling  away  the  half  loaf,  because  it  does  not  represent  a 
full  banquet.  But  modern  students  lay  stress  on  another  element,  that, 
long  ago  pointed  out,  has  been  generally  ignored  until  lately.  This  has 
not  been  admitted  nearly  as  freely  at  home  as  abroad.  As  Fayrer  puts 
it,3  "  Indian  experience  supports  the  view  expressed  long  ago  by  Pringle, 
that  the  chief  determining  cause  is  stagnant  subsoil  water  under  certain 

lZiemssen  (Am.  ed.)  XIX,  p.  152. 

-Boston  Med.  &  Surg.  Journal,  CVII,  26,  2S,  December,  1SS2,  p.  60S. 
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temperature."  It  is  especially  when  this  water  is  stagnant  that  the  or- 
ganic decomposition  is  facilitated,  the  product  rinding  its  way  in  company 
with  the  gases  of  decay  through  the  soil.  It  would  seem  that  until 
recently,  at  least,  our  domestic  students  have  found  so  many  obvious 
causes  of  malaria  at  hand  that  they  have  not  been  required  to  go  below 
the  surface  for  others,  but  it  must  be  as  fertile  a  field  here  as  abroad.  It 
is  probably  this  condition,  in  connection  with  that  of  the  water  supply, 
that  accounts  for  the  existence  of  malaria  on  certain  arid  wastes  and  over 
limestone  substrata.  The  fever-giving  plains  cannot  be  entirely  anhy- 
drous, or  there  would  be  no  life.  People  must  live  upon  them,  or  the 
fever  could  not  show  itself.  If  it  is  not  upon  the  surface,  there  must  be 
water  below  it,  and  that  water,  either  directly  or  indirectly,  is  probably 
the  mischief-making  agent. 

There  is  one  presumed  channel  for  the  introduction  of  the  poison  that 
has  attracted  but  little  attention  in  this  country,  but  which  there  are  excel- 
lent reasons  for  believing  is  open  and  operative.  Notwithstanding  a 
prominent  health  officer  of  New  York,  a  member  of  this  association, 
when  discussing  the  site  of  the  new  reservoir  for  that  city,  was  recently 
reported1  as  saying  that  "  people  did  not  drink  chills  and  fever,"  it  is 
altogether  probable  that  water  does  absorb  the  malarial  poison,  and  that 
where  the  drinking-water  is  so  contaminated  the  consumers  sutler.  Fay- 
rer  again,  from  his  copious  experience,  remarks,'2  "water  seems  not  only 
to  determine  the  generation  of  malaria,  but  to  hold  it  in  solution,"  and 
cites  the  popular  belief  of  the  East  Indian  natives,  that  atmospheric  states 
are  of  little  importance  in  creating  the  disease  when  compared  with  water 
that  has  flowed  through  marsh  and  jungle,  and  is  charged  with  fever- 
poison.  I  may  add,  on  the  authority  of  a  trustworthy  observer,3  that 
while  along  the  rivers  of  California  malaria  affects  nearly  every  one,  the 
Chinese  are  generally  excepted.  They  do  not  drink  the  water  except  as 
infusions  of  tea,  which  they  carry  with  them  to  their  day's  work.  It  is 
not  certain  how  far  the  exemption  depends  upon  race  peculiarity,  and 
how  far  upon  the  water's  being  boiled. 

It  is  not  easy  to  separate  the  malarial  from  the  aqua-malarial  cause 
when  the  victims  are  exposed  equally  to  both,  but  the  case  of  the  trans- 
port Argo  is  properly  cited4  as  affording  evidence  "  as  nearly  complete 
as  could  be  wished."  The  facts  are  these:  Eight  hundred  soldiers,  all 
in  good  health,  who  had  been  exposed  to  the  same  atmospheric  influen- 
ces before  embarkation,  were  carried  in  three  vessels  from  Bona  in  Al- 
giers to  Marseilles.  They  presumably  embarked  at  the  same  time,  and 
they  all  reached  Marseilles  the  same  day,  and  among  six  hundred  and 
eighty  men  on  two  of  the  vessels  there  was  not  one  sick.  Of  the  one 
hundred  and  twenty  on  the  Argo,  the  third  vessel,  thirteen  died  during 
the  short  passage,  and  ninety-eight  of  the  one  hundred  and  seven  sur- 

1 N.  Y.  Times,  September  13,  1883. 

2  Op.  cit.,  p.  39. 

3  Col.  G.  H.  Wendell,  private  letter. 

4  Parkes's  Hygiene,  5  ed.,  p.  45  (see  same  section  for  much  corroborative  evidence). 
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vivors  were  ill  with  various  forms  of  paludal  fevers.  In  the  crew  of  the 
Argo  there  was  not  a  sick  man.  The  only  difference  in  condition  was 
that  the  drinking-water  on  the  two  healthy  ships  was  good  :  that  of  the 
Argo's  crew  was  pure  ;  but  that  used  by  the  troops  on  the  Argo  was 
taken  from  a  marsh,  and  had  a  disagreeable  taste  and  odor.  Such  evi- 
dence does  not  stand  alone,  but  it  is  rarely  fenced  about  with  such  abso- 
lute conditions.  And  it  has  sufficiently  accumulated  to  render  incom- 
plete any  critical  discussion  of  the  etiology  of  specific  cases  of  malarial 
disease  that  does  not  take  the  drinking-water  and  the  subsoil  water  into 
careful  account. 

The  level  of  the  ground  water  is  a  factor  whose  value  is  gradually  be- 
ing acknowledged,  high  ground  water  being  generally  one  of  the  condi- 
tions precedent  for  the  malarial  manifestation.  A  remarkable  and  per- 
fectly independent  testimony  on  this  point  is  given  in  a  letter  from  Col. 
G.  H.  Wendell,  an  engineer  officer  of  the  army,  of  distinguished  scientific 
position,  whose  statements  of  observation  may  be  implicitly  relied  upon. 
Writing  in  relation  to  malaria  as  it  prevails  in  the  great  valley  of  Cal- 
ifornia, he  says,1  "  It  exists  in  uplands  remote  from  the  marshy  districts, 
and  I  have  known,  in  limited  districts  of  upland  adjacent  to  each  other, 
malaria  prevailing  in  one  while  absent  from  the  other.  Some  years 
ago,  while  engaged  in  a  study  of  irrigation,  then  beginning  to  be  applied 
on  the  dry  plains  of  California,  I  was  led  to  notice  the  level  of  standing 
water  in  the  wells,  in  reference  to  which  there  is  a  great  difference  in 
our  interior  plains.  I  soon  noticed  that  shallow  wells  and  malaria  were 
frequent  companions.  Where  the  wells  were  seventy  feet  deep,  or 
thereabouts,  there  was  freedom  from  malaria.  Having  noticed  these 
coincidences,  I  afterwards  investigated  their  occurrence  in  a  great  many 
cases  by  inquiries  of  farmers  with  whom  I  had  conversation.  In  one  or 
two  cases  of  exceptional  malarial  districts  in  the  foot-hills,  which  are 
generally  free  from  this  pest,  I  found  the  water  in  the  wells  near  the  sur- 
face. I  do  not  recall  a  single  instance  of  shallow  wells  where  the  family 
were  free  from  fevers, — always  intermittent,  I  believe.  I  therefore  con- 
nected the  presence  of  water  near  the  surface  of  the  ground  with  the 
existence  of  malaria.  Whether  it  is  due  to  the  mere  presence,  or  to  the 
fact  that  it  is  drunk,  or  to  both,  I  am  unable  to  say."  Nor  is  it  necessary 
at  this  stage  of  our  inquiry  to  decide,  although  we  may  suppose  that  it 
probably  depends  upon  both. 

So  far  as  the  writer  knows,  nothing  fairly  displacing  the  essentials  of 
the  older  theories  has  been  brought  forward,  but  of  late  years  those  the- 
ories have  been  more  widely  applied,  and  the  apparent  exceptions  to  the 
original  law  are  more  numerous.  Swamps  no  longer  are  the  exclusive 
fountains  of  malarial  influence:  new  channels,  by  which  the  poison  may 
operate,  have  been  exposed  to  view,  and  it  is  not  impossible  that  there 
may  be  modes  of  its  propagation,  or,  indeed,  conditions  of  its  develop- 
ment, yet  unsuspected.  But  the  ultimate  formula  of  construction  seems 
to  rest  on  precisely  the  original  data. 

1  Sanitary  Engineer,  VII,  16,  March  22,  1883,  p.  374. 
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There  are,  however,  some  sanitary  puzzles  closely  resembling  para- 
doxes to  be  solved  before  all  will  accept  as  adequate  the  older  theory. 
As  is  well  known,  to  account  for  the  spread  of  the  disease  in  certain 
portions  of  New  England  has  become  a  serious  etiological  question,  and 
the  hypothesis  of  invasion  or  migration  has  been  devised  as  an  explana- 
tion. Those  who  accept  this,  at  the  same  time  generally  discard  the 
older  belief.  The  best  argument  on  local  grounds  from  this  point  of 
view  that  I  have  seen  is  a  paper  by  Dr.  Henry  Bronson  on  Malaria  in 
the  Proceedings  of  the  Connecticut  Medical  Society,  1S72,  and  the  latest 
and  most  outspoken  expressions  of  these  modern  opinions  occur  in  the 
testimony  at  the  Berkshire  or  New  Lenox  malaria  trial  of  October,  1S82, 
already  referred  to.  Upon  that  expression  of  professional  judgment,  the 
jury  found  that  the  admitted  presence  of  malarial  disease  was  not  due  to' 
the  defendants'  mill-pond.  That  trial  will  always  be  an  important  illus- 
tration of  the  modern  faith  and  its  practical  fruit,  and  as  such  requires 
notice.  While  it  is  confessedly  unsafe  to  criticise  any  conditions  of  fact 
without  personal  investigation,  it  is  nevertheless  proper  to  advert  to  cer- 
tain deficiencies  in  the  prosecution  that  leave  the  question  yet  sub  judice, 
in  a  scientific  if  not  in  a  legal  view. 

The  admitted  facts  are,  that  a  previously  existing  dam  across  the  Hous- 
atonic  river  was  raised  in  iS7oto  such  an  extent  as  to  overflow  280  acres  of 
land  in  place  of  100  previously  overflowed,  and  that  the  water  was  set  back 
a  distance  of  four  miles  in  a  straight  line,  and  one  mile  laterally.  In  1S78 
cases  of  malarial  disease  occurred  for  the  first  time  in  the  neighborhood 
of  the  reservoir,  and  these  gradually  spread,  although  chiefly  on  the  east 
side  between  the  river  and  the  neighboring  Hoosac  mountain,  but  none 
have  appeared  below  the  dam.  The  increase  in  elevation  of  the  dam 
was  about  three  feet,  with,  of  course,  a  similar  increase  in  the  depth  of 
water.  This  compels  the  shores  to  be  covered  to  a  like  extent.  That 
this  increase  of  the  water  area  developed  a  greater  lateral  saturation  of 
the  land  appears  from  the  testimony  that  "outside  of  the  water  line  the 
land  was  saturated  with  water,  and  would  produce  only  coarse  marsh 
grass  in  place  of  the  valuable  hay  and  other  crops  formerly  grown 
there."  That  is  both  significant  and  important.  Besides  this,  the  so- 
called  pockets  in  the  land  bordering  the  river,  that  formerly  drained  off 
readily  after  freshets,  were  converted  into  stagnant  pools.  The  prosecu- 
tion contented  itself  with  proving  the  greater  surface  influenced  by  the 
water,  and  the  fluctuations  in  the  water  level,  leaving  it  to  be  inferred  that 
the  cause  of  the  disease  rested  in  the  exhalations,  a  number  of  witnesses 
having  testified  to  the  association  of  intermittents  with  swampy  lands 
elsewhere.  The  defence  chiefly  rested  upon  the  testimony  of  respectable 
professional  witnesses,  some  of  whom  no  longer  attached  value  to  the 
proximity  of  marsh  land  in  connection  with  intermittents,  and  others  had 
seen  the  disease  prevail  equally  on  high  and  on  low  ground,  while  nearly 
all  accepted  the  theory  of  migration.  Now  Massachusetts,  Connecticut, 
and  similarly  situated  states,  lie  just  upon  the  debatable  ground,  the 
neutral  territory,  where  malaria  may  or  may  not  present  itself  as  certain 


64 


ORGANIC  MA  TTER  AND  MALARIA. 


minor  but  determining  circumstances  direct.  The  enemy  is  ever  in  sight, 
and  is  kept  at  bay  only  by  a  happy  and  continued  combination  of  domes- 
tic opposition.  In  the  early  history  of  that  country,  paroxysmal  fevers 
abounded.  They  disappeared  coincidentally  with  the  establishment  of 
better  drainage  and  cultivation,  and  presumably  on  account  thereof. 
They  certainly  have  reappeared  within  the  last  twenty  years ;  but  in  a 
territory  lying  as  it  does,  a  moderate  excess  of  heat,  a  slight  change  in 
the  natural  or  artificial  distribution  of  water,  especially  beneath  the  soil, 
the  growth  or  destruction  of  forests,  the  alterations  that  commerce  makes 
in  the  earth's  surface,  may  readily  turn  the  scale.  And,  as  pertinently 
remarked  by  Dr.  Marston,1 — "The  fact  is  too  often  lost  sight  of,  that, 
while  ague  is  a  proof  of  the  existence  of  malaria  in  a  grain  district,  the 
absence  of  a  disease  of  such  specific  characteristics  is  no  proof  of  the 
absence  of  malaria  :  dyspepsias,  neuralgias,  attacks  of  pseudo-fibrinous 
rheumatism,  diarrhoeas,  anaemia]  and  splenic  diseases,  may  prevail  in  a 
district  in  which  true  ague  rarely,  if  ever,  occurs."  But,  as  already  inti- 
mated, marshes  have  played  so  important  a  part  in  generating  this  disease, 
that  many  adherents  of  that  general  theory  fail  to  look  further,  or  to  take 
into  account  the  other  forces  that  pass  along  the  same  line.  This  was 
particularly  the  case  in  the  trial  under  discussion.  There  the  defence 
,very  plausibly  made  much  of  the  recent  presence  of  malarial  disease  in 
other  parts  of  New  England,  in  order  to  let  it  appear  that  its  existence  at 
Lenox  was  not  exceptional ;  but  the  prosecution  made  no  effort  to 
weaken  that  evidence  by  offering  any  explanation  as  a  substitute  for  the 
migratory  doctrine.  It  would  seem  that  that  might  be  readily  done. 
As,  for  instance,  the  very  fact  that  no  cases  of  the  disease  appeared  below 
the  dam  would  lead  directly  to  the  inference  that  there  were  local  rea- 
sons for  its  prevalence  along  the  pond. 

Especially  was  the  defence  silent  as  to  the  condition  of  the  ground- 
water, which  we  have  seen  to  be  a  frequent  condition  precedent  for  the 
material  manifestation. 

Now  the  height  to  which  the  new  dam  has  raised  the  water  above  its 
old  level — not  only  in  the  channel  but  over  the  shores,  for  the  river  does 
not  appear  to  have  confining  banks  at  that  place — must  contribute  to 
bring  about  here  a  state  of  things  approaching  that  which  Col.  Mendell 
observed  in  California,  and  which  accords  with  general  experience  else- 
where. For,  as  the  soil  has  been  flooded  laterally,  so  must  the  level  of 
the  subsoil  water  be  raised  in  that  part  of  the  Housatonic  valley.  The 
natural  drainage  of  the  underground  watercourses  toward  the  river  has 
been  checked,  stagnant  subsoil  sheets  of  water  have  been  formed,  and 
it  is  probable  that  the  drinking-water  has  been  contaminated  by  the 
absorbed  malarial  poison  in  its  underground  progress. 

The  dam  was  raised  in  1S70,  and  ague  first  appeared  above  it  in  1878. 
The  opponents  of  the  local  theory  insist  that  this  delay  is  fatal  to  that 
theory,  and  explain  it  from  their  own  point  of  view  by  supposing  that 
the  march  of  the  poison  did  not  reach  that  region  until  the  latter  date. 
*Edin.  Med.  Jour.,  VII,  p.  70S. 
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But  tolerably  wide  observations  below  show  malarial  outbreaks  to  co- 
incide, when  the  local  conditions  are  favorable,  with  a  rise  of  the  mean 
annual  temperature  and  a  diminution  of  the  annual  rain.  The  decade  of 
1S70— '80  in  New  England  was  one  of  increasing  temperature — which  is 
now  diminishing — and  the  summers  of '70,  '76,  and  '80  were  very  dry 
and  hot :  the  water  was  low,  and  there  was  a  vast  quantity  of  decompos- 
ing matter  along  the  reservoir.  Setting  aside  the  possible  previous  exist- 
ence of  other  forms  of  malarious  disease  than  well-defined  intermittents, 
concerning  which  there  is  no  available  evidence  for  or  against,  it  must 
be  remembered,  as  previously  remarked,  that  southern  New  England  is 
debatable  ground,  upon  which  malaria  has  no  natural  claims.  In  tropi- 
cal jungles  malaria  is  an  ever-present  pest ;  in  Massachusetts  valleys  it 
requires  exceptionable  conditions  for  its  development,  and  even  under 
these  it  develops  slowly.  The  soil-saturation,  the  high  ground-water, 
and  the  consequent  organic  decay  unite  in  a  long  seed-time  before  the 
harvest  of  disease  matures.  Transfer  the  Housatonic  dam  to  the  chan- 
nel of  the  Tombigbee  or  the  Altamaha,  and  the  consequences  of  one  sea- 
son at  the  South  would  exceed  those  of  ten  at  the  North.  The  difference 
would  be  in  degree,  not  in  kind. 

The  manifestation  of  malarial  disease  in  New  England  at  a  season 
when  it  is  yet  cold  is  sometimes  regarded  as  militating  against  the  the- 
ory of  local  origin.  Thus,  Dr.  Bronson1  asks  explanation  on  any  other 
theory  than  that  of  invasion  of  the  fact  that  "  fever  and  ague  begins  in 
the  early  spring,  often  in  the  last  month  of  winter."  Dr.  Adams,  who 
believes2  the  "  development  [of  malaria]  would  not  take  place  except  for 
the  epidemic  influence  which  comes  from  without,"  remarks,8  "  In  those 
situations  which  have  now  become  malarious,  cases  have  been  abundant 
as  early  as  the  month  of  April,  immediately  after  the  melting  of  the  snow, 
and  while  the  weather  was  yet  uncomfortably  cold."  The  experience  of 
others  may  solve  the  problem.  Dr.  Smart  remarks,4  in  relation  to  a 
phase  of  disease  observed  in  the  far  West,  "Its  occurrence  with  the  ther- 
mometer at  zero  or  below  seemed  absolutely  inconsistent  with  a  malarial 
origin,"  but  "  those  perplexities  vanished  when  variations  in  the  organic 
impurity  of  the  water  were  shown  to  correspond  with  variations  in  the 
intensity  and  prevalence  of  the  disease."  The  same  writer  and  chemist 
determined  that  snow  takes  up  much  of  the  organic  material  that  may  be 
in  the  air,  and  it  follows  that  this  material  remains  suspended  in  the 
snow  water  that  feeds  the  wells.  Whether  this  is  the  true  malarial 
poison,  or  whether  it  merely  produced  a  disease  kindred  to  that  born  of 
malaria,  is  a  chemical  question  that  is  rarely  accurately  determined.  But 
just  as  in  the  case  of  the  marsh  water  of  the  troop-ship  Argo,  so,  only  in 
less  degree,  the  snow  water  of  malarial  regions  may  be  regarded  as  liable 
to  conveying  the  disease-cause  to  the  drinking  supplies  it  feeds. 

1  Op.  cit.,  p.  40. 

2Bost.  Med.  &  Surg.  Jour.,  Dec.  28,  1S82,  p.  605. 

iPub.  Health,  VII,  p.  173. 

*Ziemssen  (Am.  ed.),  XIX,  pp.  129  et  sea. 
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This  paper  does  not  pretend  to  elucidate  the  etiology  of  malaria,  but 
merely  to  suggest  that  those  discarding  the  whole  of  the  older  views, 
because  of  certain  apparent  exceptions,  do  so  prematurely.  It  does  not 
simplify  the  problem  to  deny  the  production  of  malarial  poison  from 
organic  decomposition  in  ninety-nine  cases,  because  the  constant  ante- 
cedent has  not  yet  been  found  in  the  hundredth  case.  Another  factor 
may  have  to  be  introduced  before  the  equation  is  solved,  but  that  does 
not  involve  the  abandonment  of  the  terms  whose  value  is  already  known. 


VII. 


ON  THE  PREVENTION  OF  MALARIAL  DISEASES. 

By  Dr.  CHARLES  SMART,  U.S.A. 

Perhaps  we  incline  to  regard  the  undiscovered  cause  of  malaria  as  more 
of  a  mystery  than  the  equally  unknown  causes  of  other  diseases,  because 
its  effects  are  so  varied,  the  same  poisonous  exhalation,  vapor,  germ, 
whatever  it  may  be,  producing  disorders  of  the  system  which  mayor  may 
not  be  developed  into  intermittent,  remittent,  or  pernicious  fevers,  with 
deadly  congestions,  hemorrhages,  dysenteries,  neuralgias,  organic  changes 
in  the  abdominal  viscera,  and  even  disorganization  of  the  blood.  Yet  we 
really  know  more  about  it  than  about  the  cause  of  many  a  disease, — pneu- 
monia, for  instance, — which  is  more  specific  in  its  symptoms  and  formal 
in  its  progress.  We  know  that  whenever  we  have  organic  matter  in  the 
soil  in  conjunction  with  a  certain  amount  of  water  and  a  certain  degree 
of  temperature,  malaria  will  be  generated  and  evolved,  no  matter  what 
the  latitude,  longitude,  or  altitude,  and  that  it  will  be  wafted  by  the 
winds,  intercepted  by  foliage,  and  absorbed  by  water. 

But  there  are  a  few  points  connected  with  its  natural  history  which 
we  do  not  know  and  shall  not  be  able  to  understand  until  the  cause 
is  unearthed,  and  malaria  loses  the  generic  vagueness  of  its  Italian  name 
and  is  specifically  recognized.  Our  fathers  of  a  hundred  years  ago  were 
hopeful  of  reaching  this  point;  but  the  years  have  passed,  science  has 
progressed,  and  we  seem  no  nearer  the  end  than  they  assumed  themselves 
to  be.  Retrospect  in  this  respect  is  depressing;  but  the  failures  in  the 
past  are  a  part  of  the  progress  of  to-day,  if  we  would  only  permit  them 
to  remain  on  the  record  as  failures,  and  not  waste  time  and  energy  in 
attempts  to  resuscitate  them.  Hypotheses,  such  as  that  referring  the  ori- 
gin of  malarial  disease  to  dampness  and  temperature  changes,  are  brought 
up  repeatedly.  Even  the  baseless  idea  that  the  carbonic  acid  of  the  atmos- 
phere is  the  poisonous  agent  appears  occasionally.  Three  or  four  years 
ago,  an  article  in  the  Transactions  of  a  state  society  proved  to  its  author's 
satisfaction  that  carbonic  acid  is  the  cause  of  all  our  endemic  troubles; 
while  more  than  fifty  years  before,  in  the  Medical  Recorder  of  Philadel- 
phia (1S24),  Dr.  Causin  discussed  the  same  idea,  and  expressed  himself 
as  "well  satisfied  that  this  theory  may  be  defended  at  all  times  and  at 
every  point  without  violating  in  the  slightest  degree  any  cardinal  princi- 
ple of  philosophy."  From  such  discussions,  however,  we  do  not  look 
for  progress.  If  we  do  permit  ourselves  to  theorize,  every  weak  point 
must  be  assailed  by  experiment  and  critical  observation,  the  results  of 
which  when  put  upon  record  will  have  a  value  for  the  future,  although 
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the  idea  which  originated  them  may  have  been  subverted  by  their  testi- 
mony. 

The  theory  that  a  malign  influence  or  poison  is  generated  and  exhaled 
from  the  organic  matter  of  the  soil  under  the  specified  conditions,  and 
absorbed  into  the  system  by  the  pulmonary  and  cutaneous  surfaces,  or, 
perhaps,  introduced  into  the  intestinal  tract  by  condensation  and  deglu- 
tition, has  been  accepted  so  cordially  by  the  profession,  that  suggestions 
of  other  modes  of  entry  than  by  the  air  have  been  for  years  neglected 
or  repressed  as  disturbing  to  the  unanimity  of  opinion  which  had  been 
reached.  Nevertheless,  the  low-lying  aerial  miasm  has  not  sufficed  to 
explain  all  the  observed  facts.  We  have  malarial  fevers  in  districts 
where  the  conjunction  of  the  recognized  conditions  is  not  discoverable, 
all  due  allowance  being  made  for  a  limited  portability  by  aerial  currents. 
We  have  malarial  cases  even  in  districts  which  are  covered  with  snow, 
and  where  the  temperature  for  months  has  been  at  or  below  the  freezing 
point.  Cases  also  occur  of  aggravated  type  in  cities  where  drainage, 
sewerage,  and  cellarage  have  dried  the  subsoil  and  paving  has  sealed  its 
surface,  at  times  when  the  temperature  has  been  unfavorable  to  its  devel- 
opment, even  in  soils  otherwise  congenial ; — so  that  the  unqualified  adher- 
ence to  an  aeriform  propagation  leads  to  the  sanitary  inspection  of  a 
flower-pot  on  the  bedroom  window-sill,  and  lays  the  charge  of  malaria- 
madness  on  the  profession.  These  obscure  cases,  however,  become  sus- 
ceptible of  explanation  without  a  recourse  to  infinitesimals  in  etiology,  if 
we  allow  the  possible  introduction  of  the  poison  by  water  carriage. 

Colin  failed  to  find  that  marsh  and  other  stagnant  waters  produced  in- 
termittents,  and  regards  himself  as  having  failed  to  find  that  they  pro- 
duced malarial  disease  :  but  these  obscure  cases  are  never  intermittents ; 
they  are  irregular  fevers  of  a  remittent  or  continued  type  and  adynamic 
character.  The  natives  of  malarious  countries  hold  very  generally  that 
there  is  danger  in  drinking  the  surface  waters.  Sir  Joseph  Fayrer,  in  his 
Croonian  lecture  (British  Med.  Jour.,  April  i,  1882),  says, — ''The 
natives  of  India  attach  little  importance  to  atmospheric  states,  but  believe 
that  the  water  of  pools,  tanks,  or  even  of  streams  flowing  through  certain 
jungles  or  marshy  places,  is  charged  with  the  fever  poison."  The  vil- 
lagers of  the  malarious  plains  of  the  Crimea  informed  Dr.  Parkes  that 
those  who  drank  marsh  water  had  fever  at  all  times,  while  those  who 
drank  pure  water  got  ague  only  during  the  late  summer  and  autumn 
months.  Malarial  fevers  have  been  recorded  as  occurring  in  ships  at 
sea  on  account  of  exhalations  from  organic  matters  in  the  hold  or  bilge  ; 
but  in  M.  Boudin's  celebrated  case,  exhalation  must  undoubtedly  be 
excluded.  The  transport  Argo  sailed  from  Bone  for  France  with  one 
hundred  and  twenty  soldiers,  and  of  these  thirteen  died  on  the  short  voy- 
age, and  ninety-eight  were  landed  at  Marseilles  suffering  from  pernicious 
malarial  fevers,  which  yielded  as  if  by  enchantment  to  quinine.  Four 
casks  for  the  soldiers'  supply  had  been  filled  with  marsh  water  at  Bone. 
The  crew  of  the  vessel  were  unaffected  :  they  had  a  different  water  sup- 
ply.   Other  transports  sailed  at  the  same  time,  but  none  of  them  suf- 
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fered  from  fever :  the  Argo  was  the  only  vessel  which  stored  the  marsh 
water.  M.  Colin  disposes  of  this  case  by  declaring  that  he  does  not 
believe  it ;  that  M.  Boudin  must  have  made  a  mistake  ;  that  the  cases 
must  have  been  typhus  or  dysenteric,  because  he  himself  never  met  with 
any  experience  of  this  nature.  This  case  is  unique  in  the  history  of  ma- 
laria. Its  testimony  is  guarded  at  every  point ; — exhalation  from  the  soil 
is  precluded  ;  exhalation  from  organic  matter  in  the  ship  is  precluded  ; 
exposure  to  miasma  before  embarkation  is  precluded  ; — and  M.  Boudin, 
who  treated  the  cases  in  the  hospital  at  Marseilles,  testifies  most  definitely 
to  their  malarial  character.  Instances  where  the  conditions  are  so  per- 
fectly arranged  to  test  a  theory  or  determine  a  cause  are  rare  in  the  his- 
tory of  medicine. 

That  there  should  be  in  malarial  literature  a  scarcity  of  cases  in  which 
suspicion  has  attached  to  the  water  supply  is  not  surprising,  when  we 
consider  that  malarious  waters,  if  such  exist,  must  usually  be  found  in 
malarious  districts,  where  the  propagation  of  the  disease  can  plausibly  be 
ascribed  in  all  cases  to  aeriform  transmission,  anomalous  cases  being 
anomalous  only  so  far  as  we  are  unable  to  distinguish  the  causative  con- 
ditions, which  nevertheless  are  assumed  to  exist  because  the  disease 
occurred.  At  the  same  time  the  attention  of  the  profession  has  not  been 
directed  to  the  possibility  of  water  infection.  On  the  contrary,  some 
writers  have  scouted  the  idea  of  propagation  by  this  means.  In  an  old 
medical  journal  (Transylvania,  182S),  to  which  I  had  occasion  to  refer 
recently,  John  Esten  Cooke  says, — "  Bad  drinking-water  has  also  been 
considered  by  some  as  the  cause  of  these  [malarial]  epidemics.  A  single 
consideration  will  show  the  incorrectness  of  this  opinion.  Epidemics 
occur  in  hot  weather  particularly,  and  therefore  nothing  present  through- 
out the  year  can  be  the  cause  of  the  disease."  The  water  supply  is  here 
assumed  to  be  always  the  same  ;  but  an  unprejudiced  critic  even  then 
might  have  disproved  the  assumption  by  the  experience  of  the  senses. 

Certain  waters  containing  organic  matter,  those  especially  which  are 
spoken  of  by  medical  writers  as  "  bad  waters,"  are  well  known  to  pro- 
duce diarrhoeas,  but  that  this  is  the  only  evil  effect  resulting  from  organic 
impurity  in  water  is  now  recognized  to  be  erroneous.  The  specific  poi- 
sons of  typhoid  fever  and  cholera  have  been  traced  to  the  water  supply  in 
man)'  instances  ;  but  to  do  this  in  the  case  of  malaria  is  difficult,  for  the 
reason  already  given.  Yet  while  the  published  cases  of  suspected  mala- 
ria are  few,  there  is  an  unwritten  record  in  medicine  which  is  not  lost, 
though  unpublished,  but  has  its  influence  on  progress.  I  allude  to  the 
experience,  not  of  the  few  who  have  time  to  express  themselves  in  the 
journals,  but  to  the  many  who  have  not.  This  unwritten  record  is  dis- 
posed to  acknowledge  the  existence  of  malarious  waters.  Among  the 
physicians  of  our  malarious  sections  will  be  found  many  whose  experi- 
ence inclines  them  to  this  view,  although  no  special  instances  are  brought 
forward  to  which  exception  may  not  be  taken  on  account  of  the  difficulty 
of  excluding  the  possibility  of  aerial  transmission.  Occasionally  in  re- 
ports and  papers  a  similar  belief  is  acknowledged  ; — thus,  in  the  article 
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"Malaria  in  Connecticut,"  in  the  Report  of  the  State  Board  of  Health 
for  18S1,  Dr.  Swift,  of  Colchester,  suggests  that  shallow  wells,  affording 
only  surface  water,  are,  among  other  things,  a  prolific  source  of  typho- 
malarial  fever. 

In  an  article  in  the  American  Journal  Afedical  Sciences  for  January, 
1878,  the  connection  between  the  malarial  remittents  of  the  Rocky  Moun- 
tain region  and  an  impure  water  supply  is  demonstrated,  and  the  impu- 
rity traced,  not  to  swamps,  pools,  dams,  and  overflows  amid  decaying  veg- 
etation, as  was  suspected,  but  to  the  rains  and  snow-meltings  which 
periodically  flood  the  rivers.  In  Buck's  Hygiene,  vol.  2d,  pp.  132  and 
145,  this  subject  is  again  taken  up,  and  an  interesting  case  quoted  from 
the  experience  of  Dr.  John  Milhan,  who  reported  in  a  command  of  nine- 
teen officers  and  three  hundred  and  forty-eight  men  the  occurrence  of 
fever  in  five  officers  and  one  hundred  and  five  men,  with  cases  in  addi- 
tion among  the  teamsters  and  herders  of  which  no  record  was  kept,  and 
definitely  charged  the  snow  water,  pure  and  clear  as  it  seemed,  with  the 
causation  of  the  disease.  Rain  and  snow  are  impure  as  they  fall  from 
the  clouds,  and  the  malaria  present  in  them  must  come  from  other  and 
distant  localities.  Nor  is  it  difficult  to  allow  the  possibility  of  transmis- 
sion in  this  way,  when  we  know  that  the  pollen  grains  of  Southern 
plants  have  not  unfrequently  been  precipitated  as  a  yellow  rain  upon  our 
Northern  soil. 

Since  then  I  have  met  with  several  cases  where  remittent  fever  has 
occurred  concomitantly  with  the  use  of  an  impure  water,  and  where  ex- 
posure to  malarious  exhalations  has  been  more  or  less  excluded.  Some 
of  these  may  be  particularized  by  way  of  illustration.  The  raised  wooden 
tanks  of  New  Orleans  are,  from  our  point  of  view,  presumably  the  cause 
of  much  of  the  malarial  disease  in  that  city,  but  the  water  supply  is  sel- 
dom questioned,  as  the  neighboring  swamps  are  conceived  to  account 
satisfactorily  for  all  cases.  Nevertheless  Dr.  Joseph  Jones  speaks  of  the 
well  paved  and  non-malarious  parts  of  the  city.  A  sample  of  cistern 
water  from  one  of  these  well  paved  and  non-malarious  sections  was  sent 
by  the  late  Dr.  C.  B.  White  for  examination,  as  lead  contamination  was 
suspected.  No  lead  was  present,  but  the  water  approximated  in  charac- 
ter to  that  of  the  swamps,  and  was  reported  as  highly  dangerous  from 
malarial  possibilities.  On  the  receipt  of  the  report  the  use  of  the  cistern 
was  interdicted,  as  adynamic  remittent  fever  was  present  in  the  house 
supplied  by  it  in  the  person  of  a  woman  who  had  not  been  away  from 
the  vicinity  of  her  home  for  months. 

In  October,  1S79,  while  examining  the  water  supply  of  Jackson,  Mis- 
sissippi, I  was  taken  by  Dr.  Wirt  Johnson  to  see  a  case  of  malarial  fever, 
simulating  yellow  fever,  in  a  negro  woman.  She  had  not  been  away 
from  her  home  in  many  months,  but  the  water  in  her  cistern  was  low, 
and  gave  results  on  analysis  and  under  the  microscope  similar  to  th6se 
derived  from  swamp  water. 

It  would  seem  at  first  sight  scarcely  allowable  to  reason  from  the  cis- 
tern water  of  a  negro  cabin  in  Mississippi  to  the  public  supply  from  riv- 
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ers  and  lakes  of  such  cities  as  New  York  or  Boston,  and  yet  the  cases  are 
parallel.  Rain  water  from  a  given  water-shed  is  collected,  stored,  and 
drawn  off  for  use.  The  city  supply  has  more  or  less  of  spring  water 
admixture,  and  becomes  purified  in  its  flow  over  the  surface  by  oxida- 
tion and  nitrification  ;  but  there  is  ground  for  believing  that  this  oxida- 
tion does  not  attack  the  malarial  poison.  Dead  organic  matter  given  up 
to  chemical  and  other  agencies  disappears  from  the  water,  but  the  mala- 
rial poison  is  not  affected  by  these  agencies,  else  its  diffusion  in  the  air, 
its  fall  with  the  rain  and  snow,  would  destroy  it,  and  we  should  have  no 
records  of  malarial  cases  in  the  Rocky  Mountains,  such  as  have  been 
given  by  Dr.  Milhan  and  others. 

The  reports  of  the  health  officers  of  our  cities  show  that  malarial  fevers 
are  by  no  means  an  infrequent  cause  of  death.  From  reports  rendered 
to  the  National  Board  of  Health,  it  is  found  that  during  the  year  ending 
December  31,  1881,  these  fevers  caused  the  death  of  from  four  to  six 
persons  in  every  ten  thousand  of  the  population  of  the  cities  of  Louis- 
ville, Ky.,  Wilmington,  Del.,  Paterson,  N.  J.,  New  Haven,  Conn.,  New 
York,  Yonkers,  and  Brooklyn,  N.  Y.,  Holyoke,  Mass.,  and  Nashville, 
Tenn.  Evansville,  Ind.,  lost  thirteen  in  ten  thousand  from  these  diseases, 
Memphis,  Tenn.,  fourteen,  New  Orleans,  La.,  sixteen,  and  Savannah, 
Ga.,  seventeen  ;  San  Francisco,  Cal.,  lost  only  four  in  one  hundred  thou- 
sand. It  is  singular  that  so  many  of  these  towns  should  have  a  death- 
rate  varying  only  from  four  to  six  in  ten  thousand,  and  that  these  should 
include  Holyoke,  New  Haven,  and  Yonkers,  as  well  as  Louisville  and 
Nashville.  The  three  factors,  heat,  moisture,  and  soil,  can  scarcely  be 
assumed  to  account  satisfactorily  for  this  singularity  in  the  death-rate  ; 
and  if  not,  has  the  water  supply  a  connection  therewith,  as  it  undoubtedly 
has  with  the  malarial  fevers  of  certain  parts  of  our  Western  territories  ? 
The  influence  of  local  swamps  is  seen  in  the  larger  death-rate  affecting 
some  of  the  other  towns  mentioned. 

It  may  be  suggested  that  if  surface  waters  are  accountable  for  the  sick- 
ness which  corresponds  to  an  annual  death-rate  of  four  or  five  per  ten 
thousand  in  our  cities,  the  profession  in  Britain,  who  have  gone  into  san- 
itary questions  with  so  much  zeal  and  persevering  energy,  would  have 
detected  the  connection.  But  the  conditions  are  different  with  them. 
We  have  malarial  diseases  in  our  cities  ;  we  have  also  vast  malarial  tracts 
in  the  interior  of  our  country,  which  may  poison  the  air  and  the  rain- 
clouds  which  sweep  over  them.  They  are  notably  free  from  malarial 
troubles,  and  their  rain-fall  is  purer  than  ours — known  to  be  so  by  analy- 
sis— and  readily  acknowledged  to  be  so  when  its  derivation  by  evapora- 
tion from  the  ocean  surface  is  considered.  San  Francisco  is  similarly 
situated  in  this  respect,  for,  while  exposed  to  showers  which  come  from 
the  Pacific,  it  is  protected  on  the  east  by  mountain  ranges  which  inter- 
cept the  impure  clouds  from  that  direction.  Moreover,  the  English  take 
care  of  their  water  supplies  :  we  do  not.  Two  months  ago,  while  the 
authorities  in  London  were  endeavoring  to  suppress  some  work  which 
caused  a  dust  in  the  vicinity  of  the  filtering-beds  of  one  of  the  water 
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companies,  the  city  council  of  New  Orleans  was  establishing  a  nuisance- 
wharf  within  three  blocks  of  the  in-take  of  the  city  water  supply,  and 
with  an  in-shore,  up-stream  current  between  the  two  points. 

If  the  surface  waters,  which  constitute  the  general  water  supply  of  our 
cities,  have  at  any  time  a  causative  connection  with  the  malarial  disease 
which  infects  them,  it  is  important  that  we  should  know  it ;  for  were  it 
so,  the  remedy  is  in  our  hands.  The  well  waters  of  malarious  districts 
do  not  convey  the  specific  poison.  In  those  parts  of  our  country  where 
remittents  prevailed  without  any  local  sources  of  exhalation,  the  disease 
disappeared  as  settlement  was  effected,  and  the  pond,  tank,  or  running 
stream  which  furnished  the  water  supply  of  the  pioneers  became  replaced 
by  the  purer  waters  of  the  wells  dug  by  the  permanent  settlers. 

Sometimes  well  water  is  accused  of  causing  malarial  fevers,  but  there 
is  always  a  surface  inflow  in  the  case.  Thus,  to  take  one  of  the  instances 
collected  by  Dr.  Mallet,  in  his  recent  investigation  into  the  methods  of 
water  analysis:  Dr.  C.  Drew,  of  Jacksonville,  Florida,  submitted  the 
water  of  a  well  which  supplied  a  family  of  twelve  persons,  five  of  whom 
had  been  attacked  with  fever  like  obstinate  remittent  in  some,  in  others 
like  well-marked  typhoid  :  the  well  received  surface  water. 

While  sewerage  irrigation  and  farming,  as  at  Croydon,  in  1 875— '7^T 
appear  to  indicate  soil-filtration  as  efficient  in  removing  the  typhoid  poi- 
son, the  Lausen  and  other  epidemics  make  us  hesitate  to  accept  this  as  a 
general  truth  ;  but  no  shade  of  suspicion  attaches  to  percolated  waters 
when  malaria  is  under  consideration.  Filtration  is  the  remedy,  and  it  is 
one  which  is  readily  applied. 

These  views  are  submitted  to  the  Association,  not  as  sustained  by  the 
testimony  brought  forward,  but  as  having  so  much  support  from  observed 
facts  as  to  merit  consideration  and  to  call  for  a  close  and  continued  study 
of  the  modes  of  entry  of  malaria  into  the  system,  to  the  end  that  if  sus- 
tained, the  remedy  which  involves  only  an  outlay  of  money  may  be 
applied. 


VIII. 


THE  CHANGES  OF  TYPE  WHICH  MALARIAL  FEVERS 
HAVE  UNDERGONE  IN  SUMTER  COUNTY,  ALABA- 
MA, FROM  1833  TO  1S83. 

By  R.  D.  WEBB,  M.  D., 
Of  Livingston,  Ala., 

EX-PRESIDENT   AND    GRAND   SENIOR  COUNSELLOR  OF  THE    MEDICAL    ASSOCIATION    OF  THE 

STATE  OF  ALABAMA. 

Sumter  county  lies  on  the  west  side  of  the  Tombigbee  river,  between 
latitudes  320  16'  and  330  3',  being  forty-seven  miles  from  north  to  south. 
At  its  southern  extremity  it  is  twenty-nine  miles  wide,  while  at  its  north- 
ern end  it  is  only  nine  miles.  Its  greatest  width,  on  the  parallel  of  Liv- 
ingston, its  county  site,  is  thirty-one  miles.  Its  average  width  is  about 
nineteen  miles.  It  has  an  area  of  about  nine  hundred  square  miles.  The 
Tombigbee  river  (corruption  of  the  Indian  name,  Etomba-Ikibee)  form's 
its  eastern  line,  running  in  a  south-easterly  direction  ;  while  its  western 
line  is  the  line  of  the  state  of  Mississippi,  which  runs  here  70  east  of  north. 

From  this  it  is  seen  that  Sumter  county  is  in  the  shape  of  an  irregular 
truncated  triangle,  with  its  base  to  the  south.  The  eastern  border,  fol- 
lowing the  meanderings  of  the  Bigbee  river,  is  about  one  hundred  miles, 
while  its  western  is  only  forty-seven  miles. 

Besides  the  Bigbee,  there  are  two  smaller  rivers,  the  Oka-Noxubee 
(Stinking  Water)  and  the  Sucarnatchie  (Hog-Path  river),  running  across 
the  county  in  a  south-westerly  direction,  and  emptying  into  the  Bigbee. 
Emptying  into  these  two  rivers  are  numerous  smaller  streams  and  creeks 
in  every  part  of  the  county.  Nearly  all  of  these  become  "  dried  up  "  in 
the  summer  and  fall,  leaving  in  the  deeper  parts  stagnant  holes  or  pools 
of  muddy  water.  All  of  these  rivers  and  creeks  have  their  alluvial  bot- 
toms, with  an  abundance  of  decaying  vegetable  matter. 

The  face  of  the  county,  owing  to  the  different  geological  formations,  is 
irregular  and  diversified.  It  is  at  the  junction  of  the  secondary  and  tertiary 
formations,  crossed  diagonally  near  its  centre  by  the  post-oak  belt,  and 
overlaid  in  many  parts  by  the  post-tertiary  drift  deposit  of  sand  and 
clay  (orange  sand).  Thus  we  have  three  primary  strata,  which  make  up 
the  basis  of  the  soils  of  the  county,  with  a  fourth  (drift  deposit),  which  is 
found  superposed  upon  the  primary  strata  in  almost  every  part  of  the  coun- 
ty. These  are  (1)  the  rotton  limestone  (cretaceous),  occupying  the  north- 
ern half  of  the  count}',  and  forming  the  basis  of  the  rich  prairie  lands; 
(2)  the  post-oak,  or  flat-woods  (geological  position  uncertain),  which 
crosses  the  county  diagonally  from  west  to  east,  near  its  centre,  forming 
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a  level  belt  of  country  from  three  to  six  miles  wide  ;  and  (3)  the  sandy 
soils  (tertiary)  which  occupy  south  Sumter.  Upon  these  three  primary 
formations,  as  already  stated,  is  superposed  the  drift  deposit,  in  some 
places  to  the  depth  of  from  ten  to  fifteen  feet. 

From  this  it  will  appear  that  Sumter  presents  a  great  variety  in  its 
water  supply,  its  soils,  and  its  geological  formations,  and  offers  a  rich 
field  for  the  investigation  of  the  influence  of  soils  upon  the  varieties  of 
malarial  fever.  Time  will  not  permit  me  to  enter  upon  this  branch  of 
the  subject,  and  I  can  only  refer  to  an  article  by  me,  published  in  the 
Transactions  of  the  Medical  Association  of  Alabama,  1S81.1 

Sumter  county  was  in  the  reservation  of  the  Choctaw  Indians,  and  was 
not  opened  for  settlement  by  the  whites  until  the  fall  of  1832.  Its  fertile 
lands  offered  a  fine  field  for  those  enterprising  pioneers  who  seek  homes 
in  new  countries,  and  hence  as  soon  as  the  Indians  were  removed  (1832) 
a  stream  of  immigration  poured  in,  and,  with  a  rapidity  probably  never 
exceeded,  its  dense  forests  were  converted  into  cultivated  fields,  and  the 
soil,  loaded  with  vegetable  mould,  was  everywhere  upturned  by  the  plow- 
share, and  exposed  to  the  burning  sun. 

So  rapid  was  the  conversion  of  forests  into  fields,  that  the  period  of 
almost  uninterrupted  health,  which  is  the  usual  attendant  upon  the  set- 
tlement of  new  countries,  was  of  short  duration.  Malarial  fevers  soon 
made  their  appearance,  and  the  hardy  pioneers,  who  had  laughed  to 
scorn  the  dangers  of  the  wily  Indian  and  the  beast  of  the  forest,  found 
themselves  exposed  to  this  insidious  foe;  and,  as  early  as  1834,  intermit- 
tent malarial  fevers  made  their  appearance.  The  variety  was  distinctly 
intermittent.  The  chill,  or,  as  it  was  often  called,  the  ague,  was  the 
prominent  feature  of  the  disease.  The  initiatory  stage  was  ushered  in  by 
yawning,  stretching,  and  severe  shaking  of  the  entire  frame.  The  limbs 
quivered  and  the  teeth  chattered,  and  the  pains  in  the  back  and  limbs 
were  severe.  The  patient  looked  and  felt  as  if  he  were  freezing,  and 
eagerly  sought  the  fire,  or  wrapped  himself  thickly  in  quilts  or  blankets. 
This  chill  would  often  last  for  an  hour,  and  in  some  instances  the  shock 
to  the  nervous  system  was  so  severe  as  to  bring  on  a  depression  from 
which  it  was  necessary  to  procure  reaction  by  stimulants,  internal  and 
external. 

■  The  chill  was  followed  by  fever,  which  went  off  in  a  few  hours  with 
profuse  perspiration.  Though  having  the  appearance  of  considerable 
severity,  the  entire  course  of  chill,  fever,  and  sweating  stage  was  over  in 
from  six  to  eight  hours,  when  the  patient  was  up,  following  his  usual 
avocation,  and  did  not  seem  to  be  seriously  injured  by  the  attack. 

The  cases  yielded  readily  to  treatment,  by  quinine,  boneset,  or  sage 
tea,  or,  as  was  sometiqies  the  case,  disappeared  without  any  special 
treatment  after  three  or  four  paroxysms.  The  form  was  usually  tertian, 
though  quartans  were  not  infrequent. 

1 1  have  furnished  herewith  two  photo-lithographed  maps'  of  Sumter  (by  Julius  Bien,  of  New  York) 
prepared  by  me  for  the  State  Association,  in  illustration  of  the  article  referred  to  above,  which,  if 
thought  proper,  can  be  reproduced  in  connection  with  this  paper.  I  have  made  no  references  to  the 
maps  in  the  paper,  as  it  may  be  thought  best,  from  an  economical  point,  not  to  reproduce  them. 
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This  type  of  fever  prevailed  till  1S35,  approaching  gradually  the  remit- 
tent variety,  being  intermixed  in  the  fall  of  1835  with  the  milder  forms 
of  remittents  ;  but  it  was  not  until  the  summer  and  fall  of  1S36  that  the 
remittents  had  become  the  prominent  variety. 

In  this  year  we  enter  upon  the  second,  or  remittent  type.  They  were 
almost  invariably  quotidians,  or  double  tertians.  For  convenience,  they 
may  be  divided  into  two  varieties  : 

(1)  Bilious  inflammatory. 

(2)  Congestive,  with 

(a)  engorgements  of  the  lungs,  stomach,  or  head  ; 
(i)  the  algid  variety. 
I  will  not  pretend  to  enter  into  a  minute  description  of  these  varieties, 
but  give  only  the  prominent  features. 

(1)  Bilious  inflammatory. 

"  These  were  ushered  in  with  a  sensation  of  coldness, — slight  in 
degree,  but  often  long  continued, — with  restlessness,  thirst,  and  vomit- 
ing, which  soon  passed  into  a  condition  of  intense  heat  and  dryness  of 
the  skin,  excruciating  pain  in  head  and  back,  with  furred  tongue,  fre- 
quent tense  pulse,  restlessness,  and  irritability  of  temper.  After  eighteen 
or  twenty  hours,  a  moderate  perspiration,  with  decrease  of  heat  of  surface 
and  a  less  tense  pulse,  ensued.1 

This  remission  was  of  short  duration,  and  was  followed  by  a  second 
paroxysm  more  severe,  with  excessive  bilious  vomiting.  In  the  language 
of  that  day,  they  were  known  as  "bilious  inflammatory  fevers,"  and 
owing  to  the  violence  of  the  vascular  excitement,  inflammation  of  the 
liver  and  stomach  often  occurred,  if  the  attack  was  permitted  to  continue 
four  or  five  days. 

(2)  Congestive  fevers, — 

(a)  with  engorgements  of  the  lungs,  stomach,  and  head. 

In  these,  the  first  paroxysm  was  generally  characterized  by  nothing  to 
differentiate  them  from  the  bilious  variety.  But  the  second  paroxysm 
was  ushered  in  by  a  greater  degree  of  prostration,  a  prolonged  cold  stage 
often  extending  to  several  hours,  with  severe  congestions  of  the  lungs, 
head,  or  stomach,  giving  rise  to  the  phenomena  consequent  upon  these 
pathological  conditions  ;  and  followed  by  feeble  reaction,  with  quick, 
frequent  pulse,  with  little  tension,  and  a  somewhat  moist  surface, — the 
external  temperature  seeming  to  be  but  little  elevated.  If  the  third  par- 
oxysm was  not  arrested,  the  patient  passed  into  a  stage  of  delirium,  coma, 
and  fatal  collapse. 

(6)  The  algid  variety. 

The  first  paroxysm  here,  as  in  the  last  variety,  may  resemble  the  ordi- 
nary remittent  form.  But  with  the  second  paroxysm  the  patient  "  com- 
plains of  being  languid  and  depressed;  he  is  restless;  his  skin  is  cool, 
damp,  and  clammy  ;  his  breathing  is  interrupted  and  sighing  ;  the  extrem- 
ities are  shrivelled,  and,  as  felt  by  the  hand  of  another,  entirely  cold,  soon 
extending  up  to  the  body  ;  while  the  patient  complains  of  being  hot, — 

1  Dr.  P.  H.  Lewis,  Med.  Hist.  Ala. 
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burning  up, — cannot  bear  the  fire,  and  wants  the  cold,  fresh  air  to  blow 
upon  him."  He  is  restless,  oppressed,  rises  up  in  the  bed  and  looks 
around  with  a  bewildered,  anxious  countenance,  and  yet  expresses  him- 
self as  surprised  that  his  friends  around  his  bed  manifest  anxiety  about 
him.  He  may  remain  in  this  condition  from  six  to  twelve  hours,  and 
gradually  sink  into  a  collapse  resembling  that  of  cholera,  or  he  may 
slowly  react,  passing  into  an  ill-defined  febrile  stage,  to  be  followed  by  a 
third  paroxysm  more  intense,  and  almost  certainly  fatal. 

This  justly  dreaded  type  continued  to  be  occasionally  seen  as  late  as 
i853-'54,  but  it  was  not  the  prominent  variety  later  than  x842-'43  ;  and 
as  early  as  1845  the  malarial  fevers  began  to  assume  a  less  active  form. 

In  1845  typhoid  fever  was  imported  into  the  county  from  Virginia  by 
a  company  of  slaves  bought  in  Richmond,  and  prevailed  more  or  less  for 
the  next  ten  years.  During  this  time  (up  to  1855)  the  malarial  fevers 
had  become  still  less  active  in  their  grade,  and  it  was  not  uncommon  to 
meet  with  a  case  which  in  many  of  its  symptoms  resembled  typhoid  fever. 
These  were  usually  regarded,  at  that  time,  as  "  neglected  remittents," 
and  by  a  few  as  atypic  typhoid  fevers.  Yet  they  retained  the  leading 
characteristics  of  malarial  fevers.  I  am  now  disposed  to  regard  most  of 
them  as  continued  malarial  fevers,  though  at  the  time  I  looked  upon  them 
as  "  neglected  remittents,"  or  remittents  modified  by  the  then  prevailing 
typhoid  fever. 

In  1855  typhoid  fever  disappeared  from  the  county,  and  from  that  time 
to  1S65  we  had  a  period  of  health.  Malarial  fevers  had  become  much 
less  frequent,  and  were  more  mild.  The  type  was  a  mild  remittent, 
intermingled  with  intei  mittents,  which,  however,  were  not  characterized 
by  a  distinct  or  severe  chill.  Agues  were  never  seen  ;  and  both  remit- 
tents and  intermittents  were  ushered  in  with  a  scarcely  perceptible  chill- 
iness, and  very  little  coolness  of  the  extremities,  to  be  followed  by  a 
febrile  stage  of  mild  grade. 

In  1866  another  malarial  wave  struck  the  county,  and  malarial  fevers 
became  again  more  frequent  and  more  severe. 

In  the  fall  of  1S67  the  fearful  form  of  hemorrhagic  malarial  fever  made 
its  appearance  as  an  endemic,  and  prevailed  until  .1874.  A  very  few  cases 
had  been  seen  in  the  county  before  this  time, — one  as  early  as  1848,  by 
Dr.  Anderson  ;  another  in  1853,  by  Dr.  Hunter  and  myself;  and  one  in 
1852,  by  Dr.  Arrington, — but  it  was  not  until  1867  that  it  attracted  atten- 
tion as  a  variety  of  malarial  fever,  the  earlier  cases  being  regarded  as 
exceptional  curiosities.  I  cannot  here  enter  into  details  of  this  variety, 
but  will,  as  in  the  other  varieties,  give  only  a  succinct  account  of  its 
characteristic  phenomena.  The  patient  may  have  an  ordinary  paroxysm 
of  intermittent  and  remittent  fever,  attended  probably  by  a  greater  sense 
of  lassitude  and  debility  than  is  usual  during  the  intermission  or  remis- 
sion, but  nothing  to  attract  special  attention  or  to  excite  alarm.  The  second 
paroxysm,  or,  in  a  few  instances,  the  third,  is,  however,  ushered  in  by  a 
severe  rigor,  more  like  the  rigor  attending  a  shock  to  the  nervous  system 
than  an  ordinary  chill.    As  the  rigor  passes  off  the  patient  feels  a  desire 
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to  pass  his  urine,  which  is  found  to  be  deeply  colored,  the  hue  being,  in 
bulk,  and  by  reflected  light,  a  dark  port  wine  color,  but  when  seen  in 
smaller  quantity  and  by  transmitted  light,  a  cherry  red. 

Or  the  chill  may  be  an  ordinary  one,  and  in  the  remittent  variety 
scarcely  perceptible  (only  a  slight  coolness  of  the  extremities),  the  pas- 
sage of  the  characteristic  urine  being  the  first  thing  to  create  anxiety  in 
the  mind  of  the  patient.  This  characteristic  urine  is  passed  frequently, 
and  in  large  quantities,  during  the  continuation  of  the  fever,  and  in  the 
remittent  varieties  retains  its  characteristic  hue  during  the  remission  ;  but 
in  the  intermittent  variety,  and  the  milder  remittents,  it  frequently  be- 
comes almost  of  a  natural  color,  but  retains  its  albuminous  character. 

In  from  three  to  six  hours  after  the  chill,  the  skin  rapidly  assumes  a 
bright  lemon-yellow  color,  and,  in  some  cases,  a  bronzed-yellow  color. 
This  discoloration,  but  more  of  a  reddish  hue,  extends  to  all  the  tissues 
of  the  body. 

The  febrile  excitement  which  follows  the  chill  is  of  a  lower  grade  than 
in  other  forms  of  malarial  fever.  The  system  seems  to  labor  under  a 
depression.  The  pulse  is  frequent,  soft,  compressible,  or  gaseous,  as  in 
yellow  fever.  The  temperature  is  but  little  elevated,  and  the  surface, 
instead  of  being  dry  and  burning  to  the  hand,  is  often  moist,  and  some- 
times bathed  in  profuse  perspiration.  The  tongue  is  broad,  flabby,  in- 
dented by  the  teeth,  and  covered  with  a  pale  whitish  or  yellowish-brown 
fur.  The  bowels  are  constipated,  but  readily  respond  to  purgatives. 
The  dejections  are  usually  dark,  and  show  the  presence  of  a  natural  and 
frequently  a  superabundance  of  bile.  Occasionally  they  are  yellowish- 
green  or  dark  grumous.  In  such  cases  we  frequently  meet  with  hemor- 
rhage from  the  mucous  membrane  of  the  bowels,  in  addition  to  the  hoem- 
aturia.  Concurrently  with  the  febrile  stage  the  patient  suffers  with 
incessant  distressing  nausea  and  vomiting,  anorexia,  and  thirst.  The 
ejected  matters  at  first  are  the  contents  of  the  stomach  ;  but  soon  the 
patient  throws  up  large  quantities  of  tenaceous  mucus  tinged  yellowish 
or  greenish,  and  often  the  ejected  matter  is  of  a  light  indigo  blue,  or  a 
grass-green  fluid  mixed  with  mucus,  in  which  are  brownish  flocculi,  and 
not  infrequently,  in  severe  cases,  a  dark  grumous  or  black  matter,  with 
coffee-ground  sediment,  resembling  very  closely  the  black  vomit  of  yellow 
fever.  In  addition  to  the  usual  pain  in  the  head,  back,  and  limbs,  there 
is  not  infrequently  a  severe  pain  in  the  bowels  and  over  the  hypogastric 
region. 

There  may  be  also  epistaxis,  hemorrhage  from  the  gums,  stomach, 
bowels,  or  blistered  surfaces.  These  symptoms  occur  in  paroxysms, 
intermittent,  remittent,  or  semi-continued,  and  the  type  may  be  quotid- 
ian, tertian,  or  double  tertian,  but  it  is  usually  quotidian  or  double  ter- 
tian. In  the  latter  stages  of  an  attack,  suppression  of  urine  is  sometimes 
met  with,  and  these  cases  are  almost  certainly  fatal.  The  mind  generally 
remains  clear,  but  in  a  few  cases  we  meet  with  spasms,  followed  by 
active  delirium  or  coma. 

Such  is  a  succinct  account  of  this  fearful  form  of  malarial  fever  which 
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prevailed  in  this  county,  as  an  epidemic,  from  1867  to  1875,  and  is  now 
occasionally  seen  in  very  rare  instances.  Only  yesterday  I  saw  in  con- 
sultation a  young  man  from  an  adjoining  count}''  (the  first  case  seen  by 
me  in  the  last  five  years),  who  had,  on  the  return  of  his  third  paroxysm, 
several  fearful  spasms,  followed  by  active  delirium,  and  death  in  six  or 
eight  hours  after  the  first  spasm. 

In  1874  to  1876  this  variety  almost  entirely  disappeared  from  this- 
county,  and  is  now  very  rarely  met  with.  From  1875  *°  the  present  time 
the  malarial  fevers  have  taken  a  more  continued  form,  being  ushered  in 
with  scarcely  perceptible  chill,  and  followed  by  a  low  grade  of  fever, 
with  but  slight  remissions, — the  attack  often  lasting  from  ten  to  twenty 
days,  and  it  may  extend  even  to  four  or  five  weeks.  This  is  the  so-called 
typho-malarial  fever,  or,  more  properly,  continued  malarial  fever,  which 
is  now  very  frequently  met  with  here  and  in  other  parts  of  this  state. 

As  seen  in  this  county,  it  presents  a  varied  series  of  severity,  ranging 
from  a  somewhat  mild  but  protracted  attack  of  remittent  fever,  to  that  of 
a  severe  and  dangerous  attack,  extending  even  to  weeks,  with  but  slight 
daily  remissions,  and,  in  its  latter  stages,  often  closely  simulating  typhoid 
fever. 

The  scope  of  this  paper  does  not  admit  of  an  exhaustive  analysis  of  the 
phenomena  of  this  variety,  and  I  must  confine  myself  here,  as  in  the  other 
varieties,  only  to  the  prominent  features,  which  are  to  some  extent  char- 
acteristic. Nor  are  these  characteristics  so  marked  as  in  the  other  vari- 
eties, and  hence  the  differentiation  is  more  difficult ;  yet  I  believe  one  thor- 
oughly familiar  with  the  different  varieties  of  malarial  fevers  will  be 
able  to  trace  the  lineaments  of  its  features,  even  though  in  the  midst  of 
typhoid  fever,  which  it  most  closely  resembles.  The  milder  attacks,  as- 
already  stated,  differ  but  little  from  ordinary  remittent  fevers,  except  in 
their  longer  duration,  nearer  approach  to  a  continued  form,  and  milder 
grade  of  phenomena. 

The  typical  variety  of  continued  malarial  fever  is  ushered  in  with  very 
slight  chill,  only  a  mere  coldness  of  tips  of  fingers,  ears,  and  nose,  and  is- 
followed  by  a  mild  grade  of  fever,  which,  at  the  expiration  of  twenty-four 
hours,  has  a  very  short  remission, — the  patient  during  the  first  paroxysm 
scarcely  feeling  the  necessity  of  taking  his  bed.  The  next  paroxysm  is  a 
little  more  marked  in  its  febrile  stage,  and  in  a  few  days  the  patient  is 
confined  to  his  bed  with  a  fever,  which  presents  the  following  symptoms  : 
At  the  morning  exacerbations  he  has  nausea  and  vomiting,  of  bilious 
character;  his  tongue  is  moist,  broad,  and  coated  with  a  thin  white  fur; 
his  abdomen  is  flat,  with  no  tenderness,  borborygmus,  or  tympanitis  ;  and 
his  bowels  are  constipated,  and  when  acted  upon  by  purgatives  the  feces 
are  dark,  or  yellowish-brown, — the  bowels  remaining,  after  the  action  of 
the  medicine,  in  a  constipated  condition,  and  usually  requiring  the  use  of 
purgatives  throughout  the  attack  to  procure  any  action.  The  morning 
temperature  is  102  or  103,  and  the  evening  temperature  may  go  to  105  or 
105^.  Towards  the  end  of  the  first  hebdomadal  period  the  febrile  symp- 
toms begin  somewhat  to  abate,  and  we  flatter  ourselves  that  our  patient 
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is  about  to  convalesce.  And  in  the  milder  forms,  often  on  the  seventh  or 
eighth  day,  the  persevering  use  of  quinine  is  rewarded  by  a  cessation  of 
the  attack.  But  if  this  end  is  not  obtained,  we  have  an  exacerbation  of 
the  symptoms.  The  nausea  and  vomiting  are  again  troublesome,  the 
patient  may  even  have  a  more  distinct  chill,  or,  at  any  event,  the  fever 
again  rises  higher,  and  for  another  week  we  have  an  increased  repetition 
of  the  symptoms  of  the  first  week, — the  temperature  ranging  from  103  in 
the  morning,  to  105,  or  even  106,  in  the  evening.  But  still  the  bowels 
are  constipated,  there  is  no  tenderness  over  the  iliac  region,  very  slight, 
if  any,  tympanitis,  the  tongue  remains  moist  and  broad,  and  the  fur  is 
only  slightly  more  brown  than  in  the  first  week.  But  during  this  week 
we  sometimes  have  fearful  hemorrhages  from  the  bowels,  which  are  from 
the  congested  state  of  the  mucous  membrane,  as  I  have  verified  by  post- 
mortem examinations.  There  is,  in  these  hemorrhagic  cases,  no  appear- 
ance of  disease  in  Peyer's  glands,  but  an  intensely  congested  state  of  the 
smaller  intestines. 

At  the  end  of  the  second  hebdomadal  period  we  often  have  a  change  for 
the  better,  and  the  patient  slowly  convalesces  during  the  third  week. 
But  we  may  not  be  so  fortunate.  The  third  period  may  be  ushered  in 
with  another  exacerbation  of  symptoms  ;  the  fever  becomes  more  contin- 
ued, the  patient  takes  on  a  typhoid  condition,  the  tongue  becomes  some- 
what dry  and  brownish,  delirium  often  supervenes,  and  your  patient  dies 
from  coma  or  asthenia  ;  or  he  may,  at  the  end  of  this  third  hebdomadal 
period,  begin  to  improve,  the  fever  becoming  more  distinctly  remittent, 
and  gradually  disappearing. 

The  distinctive  characteristics  may  be  thus  summed  up  :  The  decided- 
ly remittent  character  of  the  fever  at  its  outset, — temperature  ranging 
from  101  and  102  in  the  morning,  to  104  or  105  in  the  evening  ;  the  well- 
marked  hebdomadal  periods  corresponding  with  the  well  known  heb- 
domadal returns  of  intermittent  and  remittent  fevers;  the  moist,  broad 
tongue,  coated  with  a  whitish  fur,  rarely  even  in  severe  cases  becoming 
pointed,  red,  dark,  or  dry  ;  the  bilious  vomiting  at  the  commencement 
of  the  attack,  its  more  sudden  onset,  as  compared  with  typhoid  fever;  the 
flat  abdomen,  with  constipation  and  absence  of  gurgling,  tympanitis,  and 
tenderness  over  the  iliac  region  ;  the  absence  of  sudamina  and  rose-col- 
ored spots  ;  the  general  absence  of  enteric  hemorrhage,  and  when  it  does- 
occur  its  greater  profuseness  and  earlier  appearance  (it  being  usually  in 
the  second  week)  ;  the  decided  influence  of  quinine  over  the  fever  in  its. 
earlier  stages,  often  checking  it  in  from  seven  to  ten  days;  and  its  habit- 
ual occurrence  in  sporadic  form  in  isolated  country  places,  where  there  is 
no  other  known  cause  for  it  than  the  prevailing  malarial  influences. 

It  would  be  pertinent  to  enter  into  a  discussion  of  the  causes  of  these 
changes  in  the  types  of  malarial  fevers,  but  this  paper  has  already  exceed- 
ed its  intended  limits.  I  offer  it  in  this  crude  form,  as  an  item,  to  the 
American  history  of  malarial  fevers. 


IX. 


THE  CLINICAL  THERMOMETER  IN  THE  PREVENTION  OF 
MALARIAL  [PALUDAL]  FEVER,  ESPECIALLY  THAT 
FORM  OF  IT  TO  WHICH  SEAMEN  SAILING  OUT  OF 
SOUTH  ATLANTIC  AND  GULF  PORTS  ARE  LIABLE. 

By  THOMAS  F.  WOOD, 
Of  Wilmington,  N.  C. 

Malarial  poison  is  peculiarly  intense  on  the  tide-water  streams  south  of 
340  N.  latitude,  durings  the  months  of  August,  September,  and  October. 
Even  the  acclimated  negroes,  who  by  their  race  peculiarities  are  more 
exempt  than  the  whites,  fall  a  prey  to  the  pernicious  malarial  fevers  dur- 
ing exposure  upon  the  rafts  and  scows  where  they  recklessly  sleep  with- 
out shelter.  But  American  and  European  sailors  are  peculiarly  liable  to 
the  effects  of  malarial  poison  :  especially  is  it  the  case  with  Germans  and 
Scandinavians,  who  expose  themselves  by  sleeping  on  board  their  ves- 
sels. So  damaging  to  crews  has  been  the  fever  contracted  in  our  rivers 
at  times,  especially  upon  the  Cape  Fear  river,  that  on  more  than  one 
occasion  have  vessels  drifted  about  at  sea,  entirely  helpless  by  reason  of 
the  prostration  of  the  entire  crew  by  this  river  fever.  Commerce  is 
thereby  materially  damaged,  and  the  port  suffers  in  commercial  reputa- 
tion. Freights  consequently  become  higher,  to  the  detriment  of  mer- 
chants. 

Most  of  the  vessels  engaged  in  this  trade  in  southern  tide-water  streams 
are  small  freight  vessels,  having  no  medical  officer  on  board,  and  no 
other  medical  outfit  than  an  economically  filled  medicine-chest,  with  a 
small  pamphlet  sometimes  aptly  entitled  a  "  Companion  to  the  Medicine- 
Chest."  These  difficulties  have  long  been  felt  by  merchants,  and  owners 
and  masters  of  vessels,  and  means  have  been  sought  after  to  protect  the 
seamen  from  disease  by  a  more  effectual  plan. 

Prophylaxis  was  of  course  first  to  be  considered.  To  give  the  sailor 
every  opportunity  to  avoid  the  fever,  in  Wilmington,  N.  C,  as  in  other 
southern  ports,  a  "Seamen's  Home"  was  erected,  and  placed  under 
special  enactments  of  the  legislature  as  to  its  moral  atmosphere.  At  the 
"  Seamen's  Home  "  lodging  was  furnished  at  a  merely  nominal  sum,  so  as 
to  encourage  masters  and  their  men  to  sleep  on  shore,  and  thereby  enjoy 
immunity  from  the  baleful  night  atmosphere  of  the  river.  It  is  not  in 
place  in  this  paper  to  more  than  allude  to  the  fact  that  low  sailor  brothels 
became  serious  rivals  of  the  "  Home,"  and  the  masters  of  some  of  the 
vessels,  considering  the  dangers  of  drunkenness  and  venereal  contamina- 
tion about  as  dangerous  as  the  river  fever,  preferred  to  take  the  chances 
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on  their  own  vessels,  where  the  men  could  be  under  some  degree  of 
surveillance. 

PRODROME  OF  RIVER  FEVER. 

The  incubation  period  of  malarial  fever  is  variable.  While  seven  days 
has  been  named  by  some  observers,  nothing  certain  is  known  about  it. 
Practically,  persons  exposed  to  malaria  in  fresh  water  rivers  have  a  sud- 
den outburst  of  fever  after  getting  on  the  broad  ocean  for  a  few  days,  if 
they  do  not  get  it  before.  Long  observation  has  established  the  fact  that 
there  is  a  prodrome  of  malarial  fever,  marked  by  malaise,  furred  tongue, 
muscular  weariness,  sluggish  circulation,  and  constipation.  It  is  during 
this  prodromic  stage  that  the  bodily  temperature  will  register  above  the 
norm  all  the  way  from  the  fifth  of  a  degree  to  a  degree  and  a  half.  This 
stage  often  lasts  several  days,  but  many  times  lasts  only  twenty-four  hours. 

My  observations  on  this  point  extended  over  several  years  before  I 
made  known  the  results.  I  found  that  in  my  visits  to  vessels  in  the  Cape 
Fear  river  during  the  months  of  August,  September,  and  October,  when 
malarial  intermittents  and  remittents  were  rife,  that  it  was  rare  to  find 
among  a  crew  of  from  ten  to  twelve  men,  even  among  those  who  were 
well  enough  to  be  on  duty,  an  exactly  normal  temperature.  I  many 
times  ventured  upon  a  prognosis  founded  upon  the  temperature  of  appar- 
ently well  men,  and  rarely  made  a  mistake  as  to  appearance  of  fever, 
except,  of  course,  when  quinine  was  promptly  given.  It  was  important 
to  establish  a  pre-febrile  rise  of  temperature,  and  to  demonstrate  it  in 
such  a  way  as  to  convince  ship-masters.  Every  time  an  opportunity  was 
afforded  for  examination  of  a  crew  it  was  done,  and  the  difference  in  the 
register  pointed  out  to  the  captain. 

Finally  the  principle  became  so  well  established  that  in  1SS1  the 
North  Carolina  Board  of  Health  issued  a  large  edition  of  a  pamphlet 
entitled  "A  Guide  to  Ship-Masters  visiting  the  Cape  Fear  and  other 
Rivers  in  N.  C."  It  was  set  forth  in  this  pamphlet, — first,  how  to  "  set" 
the  thermometer  to  get  an  observation  ;  second,  the  principle  upon  which 
the  thermometer  was  employed  to  indicate  fever  ;  third,  that  every  degree 
or  fraction  of  a  degree  of  elevated  temperature  was  a  clear  indication  that 
the  fever-storm  was  brewing  ;  fourth,  that,  to  save  life  and  escape  the 
misfortune  of  being  disabled  at  sea  by  a  sick  crew,  every  person  on  board 
should  have  his  temperature  taken  before  1 1  o'clock  a.  m.  each  day ; 
fifth,  directions  were  given  how  to  use  quinine  and  its  substitutes  for  the 
prevention  and  the  arrest  of  the  fever.  So  satisfactory  was  this  pam- 
phlet, that  many  vessels  are  now  provided  with  clinical  thermometers,  and 
the  number  of  men  falling  sick  with  fever  at  sea  has  been  considerably 
lessened. 

The  application  of  the  thermometer  was  a  happy  thought,  apart  from 
the  precise  indications  it  exhibited,  as  it  impressed  both  the  master  and 
the  sailors  with  the  importance  of  testing  their  health,  and,  the  result 
being  made  known,  prepared  the  way  for  medication  with  some  satis- 
faction, giving  a  degree  of  confidence  to  the  administrator  and  the  patient. 
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Making  use  of  the  well  tried  prophylactic  qualities  of  the  quinine  and 
other  preparations  of  cinchona,  it  was  only  necessary  to  point  out  the 
proper  daily  doses,  and  the  time  of  day  they  could  be  most  successfully 
administered,  and  how  long  after  an  attack  doses  of  quinine  should  be 
given  to  prevent  relapses. 

This  was  the  simple  lesson.  To  teach  prophylaxis  to  people  in  any 
station  of  life  is  difficult,  but  to  undertake  it  among  a  class  of  people  who 
are  not  accustomed  to  take  much  forethought  is  still  more  difficult. 
Hence  it  was  necessary  to  simplify  all  the  details,  and  carefully  to  dem- 
onstrate to  the  most  intelligent  the  verification  of  the  principles  laid  down, 
as  occasion  offered.  I  believe  it  is  the  first  application  of  an  instrument 
of  precision  to  the  prophylaxis  of  disease  ;  but  in  this  is  its  slightest 
merit,  as  the  employment  of  the  thermometer  has  already  proven  of  prac- 
tical utility  in  the  prevention  and  the  cure  of  disease. 
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INTERROGATORIES  ON  MALARIAL  FEVER. 

By  J.  W.  PENN,  M.D., 
Of  Humboldt,  Tenn. 

Is  it  in  accordance  with  inflexible  law,  that  every  form  of  acute  disease 
must  be  produced  by  a  specific  extraneous  cause? 

Is  not  analogical  reasoning  the  basis  and  only  support  of  undemon- 
strated  theory? 

Is  it  not  true,  that  every  form  of  acute  disease  which  is  known  to  be 
the  effect  of  an  extraneous  specific  cause  is  contagious  or  infectious, 
communicated  or  communicable,  directly  or  indirectly,  from  the  sick  to 
the  well  ? 

Is  it  not  also  true  of  this  class  of  diseases  (those  known  to  be  produced 
by  an  extraneous  specific  cause),  that  they  are  continuous  in  their 
course,  from  the  attack  to  the  termination,  one  stage  running  into  another 
without  intermission,  or  periodical  intervals  of  apparent  health? 

In  these  respects,  is  not  the  supposed  agent  called  ?nalaria,  and  the 
group  of  diseases  ascribed  to  it,  without  analogy? 

Is  it  not  reasonable  to  conclude,  that  possibly,  as  a  result  of  disturbing 
influences  by  which  vitality  is  impaired,  and  consequently  the  functions 
of  the  depurative  organs  are  interfered  with,  there  may  be  an  accumula- 
tion of  effete  matter  in  the  body  from  which  poisons  are  generated  that 
produce  all  the  morbid  phenomena  attributed  to  malaria? 

The  avoidance  of  low,  damp  localities  as  places  of  residence,  together 
with  a  thorough  system  of  drainage,  affords  the  best  and  possibly  the 
only  protection  to  the  public  against  7nalarial  diseases. 

There  should  be  a  law  to  prevent  the  obstruction  of  streams  by  artifi- 
cial dams  for  any  purpose,  and  also  requiring  the  removal  of  accidental 
collections. 

Strict  observance  of  hygienic  law  affords  the  best  personal  protection 
against  that  class,  of  diseases. 
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TEXAS  CATTLE  FEVER :— IS  IT  A  CHIMERA,  OR  A 

REALITY? 

By  D.  E.  SALMON,  D.V.M., 
Washington,  D.  C., 

VETERINARIAN  U.  S.  DEPARTMENT  OF  AGRICULTURE. 

As  long  ago  as  1796  there  was  an  outbreak  of  cattle  disease  in  Lan- 
caster county,  Pa.,  which  was  attributed  to  infection  from  a  drove  of 
cattle  previously  brought  from  the  state  of  South  Carolina.  In  every 
instance  where  these  animals  had  mixed  with  others  a  disease  was  con- 
tracted, and  in  one  case  this  disease  was  supposed  to  have  been  induced 
indirectly  by  the  grounds  on  which  the  Southern  animals  had  been 
penned.  It  is  extremely  interesting,  from  our  stand-point,  to  note  the 
peculiar  characters  of  the  disease  as  observed  at  that  time,  for  then  there 
was  no  previous  tradition  to  lead  them  to  ascribe  such  an  affection 
to  Southern  cattle.  The  outbreak  occurred  in  the  month  of  August. 
There  was  weakness  of  the  limbs,  amounting  to  inability  to  stand. 
When  the  animals  fell,  they  would  tremble  and  groan  violently  ;  some 
discharged  bloody  urine  ;  the  bowels  were  generally  costive  ;  the  kid- 
neys, on  post-mortei?i  examination,  were  found  inflamed. 

Since  that  time  there  have  been  many  outbreaks  of  disease  in  Penn- 
sylvania, in  Maryland,  in  Virginia,  in  North  Carolina,  in  Georgia,  in 
Tennessee,  and  in  Alabama,  which  I  cannot  particularize  at  this  time, 
but  which  were  attributed  to  infection  brought  by  apparently  healthy 
cattle  that  had  come  from  towards  the  Atlantic  or  Gulf  coasts.  These 
outbreaks  invariably  occurred  in  summer.  They  were  characterized  by 
weakness  of  the  limbs,  constipation,  bloody  urine,  drooping  head,  and 
lopped  ears.  The  duration  of  the  disease  was  from  three  days  to  a  week. 
The  sick  cattle  seldom  if  ever  infected  other  animals.  On  post-mortem 
examination,  the  most  conspicuously  diseased  organs  were  the  spleen 
and  kidneys.    The  plague  stopped  its  ravages  with  the  first  heavy  frost. 

It  was  not  until  1853  that  similar  accounts  began  to' come  from  the 
South-west  and  West,  and  as  in  succeeding  years  a  greater  number  of 
cattle  were  driven  from  Texas  into  Missouri,  Kansas,  and  Iowa,  so  the 
cases  of  infection  charged  against  them  multiplied  enormously.  So  cer- 
tain were  the  people  of  these  states,  after  a  few  years'  experience  with 
the  disease,  that  it  was  brought  by  the  Texas  cattle,  that  in  1861  laws 
were  enacted  to  regulate  the  movements  of  the  Southern  herds.  This 
seems  to  have  been  done  in  complete  ignorance  of  the  fact  that  the  same 
disease  exists  in  the  Atlantic  states  of  the  South,  and  although  similar 
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laws  had  been  framed  in  North  Carolina  as  long  ago  as  1837,  the  laws 
of  the  West  were  the  result  of  an  independent  experience  and  local  neces- 
sity. At  this  time,  however,  the  war  broke  out ; — the  driving  of  cattle 
from  the  South  ceased,  and  the  disease  disappeared  only  to  return  with 
the  first  Texas  droves. 

It  is  not  my  purpose  to  recount  to  you  the  many  fatal  outbreaks  which 
occurred  during  the  years  1S66,  1S67,  and  1S68,  when  Texas  cattle  were 
carried  without  restraint  into  the  very  heart  of  the  great  stock-raising 
sections  of  the  West.  They  are  on  record  elsewhere,  and  some  of  the 
honored  members  of  this  association  investigated  them,  and  deserve  great 
credit  for  what  they  did  towards  giving  us  correct  ideas  of  this  scourge. 
Within  two  miles  of  the  Chicago  stock-yards  161  animals  perished  in  a 
few  days,  during  the  summer  of  1868;  in  a  single  township  926  head 
of  cattle  were  swept  away  ;  on  a  single  farm  more  than  400  others  con- 
tracted the  disease  and  died.  These  examples  are  all  taken  from  the 
state  of  Illinois;  but  Ohio,  Indiana,  Kentucky,  Iowa,  Missouri,  and 
Kansas  suffered  enormously  as  well,  and  in  all  cases  the  animals  which 
died  had  been  upon  pastures  or  grounds  which  had  previously  been 
occupied  by  Texas  or  other  Southern  cattle.  • 

This  great  outbreak  of  1868  led  to  a  number  of  investigations,  among 
which  we  may  refer  particularly  to  the  valuable  work  done  by  the  Met- 
ropolitan Board  of  Health,  by  the  U.  S.  Department  of  Agriculture,  and 
by  the  Chicago  Board  of  Health.  In  every  case  a  disease  was  described 
having  substantially  the  same  characters, — drooping  head  and  ears,  weak- 
ness of  the  limbs,  constipation,  bloody  urine,  high  temperature,  ending 
in  death  after  three  or  four  days,  or  even  longer ; — and  in  every  case  the 
disease  was  supposed  to  have  been  caused  by  Texas  cattle.  The  alarm 
produced  by  the  terrible  losses  of  1868  was  such,  that  the  movements  of 
these  animals  have  since  been  regulated,  and  comparatively  few  have 
been  carried  directly  from  Texas  to  the  pastures  of  the  North,  though 
there  is  never  a  year  but  that  some  such  cases  occur,  and  we  learn  of 
them  by  the  disease  which  invariably  attacks  the  native  cattle. 

It  is  not  the  Texas  cattle  alone  which  are  charged  with  spreading  this 
fatal  disease,  though  the  enormous  losses  caused  by  these  animals  from 
1866  to  186S  were  sufficient  to  link  the  name  of  Texas  indissolubly  with 
the  malady.  I  have  already  referred  to  outbreaks  caused  by  South  Caro- 
lina cattle  ;  and  if  we  make  a  thorough  inspection  of  the  Southern  states 
we  shall  find  a  vast  district,  stretching  from  the  Rappahannock  in  Vir- 
ginia to  the  Rio  Grande,  which  has  the  reputation  of  sending  forth  cattle 
that,  though  remaining  healthy  themselves,  are  endowed  with  a  myste- 
rious power  of  spreading  disease  and  death  wherever  they  are  carried.  I 
could  detail  to  you  instances  of  this  kind  which  have  occurred  in  Vir- 
ginia, North  and  South  Carolina,  Georgia,  Alabama,  and  Tennessee, 
sufficient  to  fill  a  volume, — cases  observed  independently  of  each  other, 
but  in  which  the  same  conclusions  were  reached  with  a  unanimity  that 
is  really  surprising. 

Having  studied  the  apparently  reliable  investigations  of  the  others  to 
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whom  I  have  referred,  having  gone  over  much  of  the  Southern  territory 
alleged  to  be  infected  with  this  disease,  and  having  traced  many  out- 
breaks to  cattle  from  this  district,  you  may  judge  of  my  astonishment 
when  I  read  the  conclusions  which  were  reached  by  a  member  of  this 
association  who  seems  to  have  devoted  considerable  time  to  a  study  of 
the  subject. 

Dr.  Smith  has  "been  trying,"  he  tells  us,  "to  ascertain  whether  the 
cattle  of  Texas  are  habitually  unhealthy  or  diseased  ;  whether  any  such 
disease  prevailed  among  them  as  made  them  dangerous  as  sources  of 
infection  if  driven  to  Northern  markets  ;  and  to  find  out  whether  it  ever 
occurred  that  these  cattle,  being  themselves  healthy,  could  nevertheless 
communicate,  not  only  once  but  habitually,  disease  to  healthy  cattle  with 
which  they  came  in  contact."  And  from  these  investigations  he  con- 
cludes that  "  it  certainly  seems  an  error  to  suppose  that  any  danger  is 
incurred  by  the  transportation  to  Northern  markets  of  Texas  cattle."  Iri 
other  words,  Dr.  Smith  would  have  us  believe  not  only  that  all  the 
losses  attributed  to  Texas  fever  have  been  caused  by  some  other  disease, 
but  that  the  Texas  or  Southern  cattle  have  not  brought  the  infection,  and 
are  nor  responsible  for  the  damage.  On  the  other  hand,  my  own  con- 
clusions are  diametrically  opposed  to  such  a  view  ;  but  this  alone  would 
hardly  have  led  me  to  contest  the  matter  as  I  am  now  doing.  It  is  only 
when  I  consider  that  a  very  large  territory  is  now  overrun  with  the  per- 
manent infection  of  this  disease,  that  this  infection  is  continually  advanc- 
ing, and  that  hundreds  of  thousands  of  dollars  are  annually  lost  through 
ignorance  of  its  characters,  and  that  it  can  only  be  held  in  check  by  rigor- 
ous sanitary  laws,  that  I  determined  to  present  my  views  to  this  influen- 
tial body  in  such  a  form  as  to  leave  no  occasion  for  a  misunderstanding. 

Dr.  Smith  furnishes  three  lines  of  observations  by  which  he  attempts 
to  establish  the  innocuousness  of  Texan  cattle,  and  from  these  he  con- 
cludes,— 

1.  That  Texan  cattle  killed  for  food  are  generally  free  from  pathologi- 
cal lesions. 

2.  That  the  native  Texan  cattle  "  are  singularly  free  from  disease." 

3.  "  That  the  sickness  and  mortality  among  the  imported  cattle  are  due 
to  an  acclimating  process." 

These  conclusions,  it  seems  to  me,  are  not  only  based  upon  insufficient 
evidence,  but  they  could  never  have  been  reached  without  excluding  and 
ignoring  a  very  important  part  of  the  facts  which  you  will  find  in  the 
papers  which  he  has  presented  to  this  association.  To  show  that  such 
is  the  case,  I  will  review  these  papers  with  sufficient  detail  to  justify  this 
assertion. 

First,  as  to  the  post-mortem  appearances.  Dr.  Smith's  report  of  1881 
contains  particulars  in  regard  to  two  hundred  and  fifty  animals,  which 
were  examined  at  fourteen  different  places  by  fifteen  observers.  Two 
of  these  found  bloody  serum  in  the  pericardium  in  a  certain  number  of 
cases,- — -twelve  as  stated  in  the  table, — though  there  seems  to  be  some 
doubt  about  the  number. 
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Dr.  Buffington  found  fatty  degeneration  of  the  liver  in  four  out  of  fifty 
animals.  The  microscope  was  not  used,  but  he  was  satisfied  of  its  exist- 
ence from  the  color  and  general  appearance.  In  eight  cases  the  gall- 
bladder was  reddened. 

Dr.  Gorgas  reported,  "  The  livers  in  all  cases  were  markedly  yellow, 
and  somewhat  softer  than  they  should  be.  The  color  had  the  appear- 
ance of  bile  staining." 

When  we  remember  that  one  of  the  most  frequent  lesions  of  Texas 
fever  as  seen  at  the  North  is  a  softening  and  yellow  coloration  of  the 
liver,  due,  as  Dr.  Stiles  demonstrated,  to  repletion  of  the  biliary  radicles 
and  to  a  yellow  staining,  the  result  of  a  mixture  of  blood  with  the  bile, 
we  are  in  a  position  to  appreciate  the  significance  of  the  yellow  colora- 
tion noticed  by  these  two  observers. 

The  appearance  of  the  spleen  is  of  even  more  interest  to  us,  because  it 
is, the  organ  which  suffers  beyond  all  others  in  Texas  fever.  It  seems  to 
be  admitted  that  the  spleen  averages  a  greater  weight  in  Texan  than  in 
Northern  cattle,  but  I  do  not  care  to  lay  great  stress  on  this  indication  ; 
it  can  at  best  have  but  a  negative  significance.  Not  so,  however,  with 
individual  spleens  so  heavy  as  to  suggest  disease.  In  one  cow  this  organ 
weighed  five  and  three  fourths  pounds,  and  was  associated  with  bloody 
serum  in  the  pericardium,  with  a  "  spotted  "  condition  of  the  mucous 
membrane  of  the  stomach,  and  a  reddened  bladder.  Two  other  spleens 
weighed  over  five  pounds,  and  four  between  three  and  four  pounds.  In 
a  case  where  the  spleen  weighed  five  and  an  eighth  pounds,  it  was 
described  as  "  pulpy  5"  the  pelvis  of  the  kidneys  was  "streaked;"  the 
liver  had  the  appearance  of  fatty  degeneration  ;  the  gall-bladder  was  red- 
dened ;  the  lining  membrane  of  the*  bladder  showed  hemorrhage,  and 
that  of  the  fourth  stomach,  petechia?. 

The  consistency  of  the  spleen  was  described  differently  by  the  different 
observers  ; — one  says,  inclined  to  flabbiness  ;  another  says,  soft,  brittle, 
easily  broken  down,  and  very  vascular;  a  third  says,  normal;  a  fourth 
calls  it  the  consistence  of  jelly;  a  fifth,  pulpy;  a  sixth,  doughy  rather 
than  firm  ;  a  seventh,  rather  soft  and  brittle  ;  and  four  others,  firm,  one 
adding  solid. 

Dr.  Smith  adds,  "  It  would  seem,  in  reference  to  consistency  and  color, 
that  different  observers,  according  to  their  particular  idiosyncrasy,  de- 
scribed the  same  condition  by  different  terms."  For  our  part,  we  can- 
not look  at  the  matter  in  this  way.  It  is  impossible  to  conceive  that  a 
spleen  which  would  appear  to  one  medical  man  to  be  firm  and  solid, 
would  appear  to  another  competent  observer  to  be  soft,  brittle,  easily 
broken  down,  pulpy,  or  having  the  consistence  of  jelly.  The  appearance 
described  by  the  latter  class  of  terms  is  so  similar  to  what  is  seen  in  acute 
cases  of  Texas  or  Southern  fever,  that  it  seems  more  than  probable  that 
four  or  five  of  the  above  observers  described  organs  more  or  less  affected 
by  this  disease. 

We  are  the  more  inclined  to  this  view  because  of  the  lesions  associated 
with  these  abnormal  appearances.    In  one  case,  the  spleen  was  spoken 
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of  as  "  dark  colored  ;"  it  weighed  five  and  three  fourths  pounds,  and 
there  was  at  the  same  time  bloody  serum  in  the  pericardium  ;  the  lining 
membrane  of  the  fourth  stomach  was  "  spotted,"  and  the  bladder  was 
"  light  red."  In  a  second  case,  the  spleen  weighed  five  and  one  eighth 
pounds,  and  the  membrane  of  the  fourth  stomach  was  "spotted."  In  a 
third  case,  the  spleen  was  "pulpy,"  the  liver  yellow,  the  pelvis  of  the 
kidneys  "streaked,"  the  lining  membrane  of  the  bladder  showed  hem- 
orrhage, and  that  of  the  fourth  stomach,  petechiae.  In  a  fourth  case, 
where  the  spleen  was  dark  purple  and  weighed  two  and  three  fourths 
pounds,  the  mucous  membrane  of  the  bladder  was  reddened,  and  that  of 
the  fourth  stomach  showed  petechia?.  Nine  out  of  twenty  examined  by 
one  observer  had  petechias  of  the  mucous  membrane  of  the  fourth  stom- 
ach ;  while  in  sixteen  out  of  sixty-four  seen  by  another  observer,  the 
same  part  was  "spotted."  In  the  face  of  these  facts  it  is  impossible  to 
admit  that  "  the  different  observers,  according  to  their  particular  idiosyn- 
crasy, described  the  same  condition  by  different  terms;  and  we  must 
conclude,  as  well  from  Dr.  Smith's  facts  as  from  those  presented  by 
others,  that  a  part  of  the  cattle  killed  for  food  in  Texas  show  lesions  sim- 
ilar to,  though  less  intense  than,  those  seen  in  the  fatal  cases  of  Texas 
fever. 

I  do  not  care  to  dwell  upon  this  fact,  as  the  present  condition  of  our 
knowledge  is  not  such  that  we  can  thoroughly  define  its  meaning.  We 
have  no  means  of  knowing  whether  it  is  necessary  for  Southern  cattle  to 
show  lesions  of  disease  in  order  to  communicate  it,  or  whether  it  is  pos- 
sible for  them  to  distribute  infection  when  we  are  unable  to  find  abnor- 
mal appearances  either  before  or  after  death.  It  is  sufficient  for  my  pur- 
pose to  establish  the  fact  that  a  very  considerable  proportion  of  Texas 
cattle,  apparently  in  the  best  of  health,  when  killed  for  food,  present 
appearances  similar  in  character  to  those  seen  in  fatal  cases  of  the  so- 
called  Texas  fever  at  the  North. 

The  next  point  to  which  I  beg  leave  to  direct  your  attention  is  as  to 
whether  native  Texan  cattle  suffer  from  any  disease  similar  to  that  known 
at  the  North  as  Texas  fever.  Texas  people  at  present  are  very  sensitive 
on  this  point;  3nd  where  the  question  is  answered  in  a  general  way,  it  is 
not  always  answered  with  absolute  exactness. 

Dr.  Smith  has  not  furnished  us  with  many  reports  in  regard  to  loss 
among  Texas  cattle,  and  these  few  vary  greatly,  and  are  extremely  indef- 
inite, yet  they  scarcely  support  his  conclusion  that  but  a  small  propor- 
tion of  Texans  die,  and  these  mostly  old  cows,  from  being  unable  to  stand 
the  winters.  We  are  told  that  at  Presidio  del  Norte,  while  there  is  "  no 
prevailing  disease  of  any  kind,  it  has  happened  that  two  or  three  times 
during  the  last  fifteen  years  a  large  proportion  of  the  herds  about  the 
Chenati  mountains  and  upper  Chihuahua  died  almost  suddenly  without 
apparent  cause,"  from  a  disease  that  affected  the  liver.  The  principal 
cattle-raiser  in  the  town  of  Del  Norte,  "  a  tolerably  intelligent  Mexican," 
places  first  in  his  list  of  prevalent  diseases  one  of  an  epizootic  nature, 
which  prevails  in  the  fall,  and  of  which  the  characteristic  symptoms  are 
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wasting,  loss  of  appetite,  and  bloody  urine.  If  this  is  not  Texas  fever, 
will  some  one  mention  another  disease  to  which  the  description  will 
apply?  The  second  disease  is  also  epizootic; — the  symptoms  are  qui- 
etude, tendency  to  drop  the  head,  loss  of  appetite,  and  dryness  of  the 
horns.  This,  I  suspect,  is  but  a  different  type  of  the  same  disease.  The 
third  disease  mentioned  is  undoubtedly  black  quarter — the  charbon 
symptomatique  of  the  French. 

"  Mr.  Rooney  has  one  thousand  head  of  cattle  on  the  Pecos  river.  He 
lost  fourteen  head  of  cattle  last  year,  and  fifty-four  head  this  year.  The 
disease  has  been  among  his  cattle  for  three  or  four  years.  He  made  a 
post-mortem  examination  of  one  animal,  and  found  the  gall  bladder  filled 
with  material  black  and  thick  as  tar  ;  bladder  distended  with  blood.  The 
disease  lasts  about  three  days.  Symptoms:  the  animal  is  sleepy,  froths 
at  the  mouth."  This  description  may  not  be  entirely  satisfactory  ;  but 
in  the  distended  gall  bladder,  the  bloody  urine,  and  the  duration  of  the 
disease,  I  recognize  the  lineaments  of  our  old  acquaintance. 

Mr.  Richards,  on  the  Pecos,  lost  fifty  head  last  year,  and  fifty  head 
this  year  (I  take  all  these  cases  from  Dr.  Smith's  papers),  from  a  disease 
which  prevails  most  in  October,  and  in  which  "  the  spleen  was  black 
and  soft." 

Mr.  Kieeling,  also  on  the  Pecos,  lost  eighty-seven  in  one  season,  and 
found  the  bladder  filled  with  "  black  fluid." 

Mr.  Johnson  lost  two  head  ;  "the  animals  urinated  blood,  and  the  blad- 
der was  filled  with  blood." 

In  some  of  these  cases  the  disease  was  attributed,  without  evidence,  to 
poisonous  weeds. 

Dr.  Girard  heard  of  a  certain  "  murrain,"  which  killed  a  number  of 
cattle  near  Fort  Stockton  two  or  three  years  ago.  The  term  murrain,  I 
have  learned  from  experience,  is  used  from  Georgia  westward  to  desig- 
nate the  disease  from  which  cattle  die  when  imported  from  the  North  ; 
in  other  words,  it  is  synonymous  with  Texas  fever,  and  hence  this  report 
conveys  an  impression  to  my  mind  which  it  does  not  to  the  casual  reader. 

These  cases,  then,  look  very  like  Texas  fever,  and  they  are  about  as 
numerous  as  we  should  expect  to  have  developed  by  an  inquiry  of  this 
kind  in  a  section  where  the  native  cattle  unquestionably  possess  an  extra- 
ordinary degree  of  insusceptibility  to  this  disease,  and  where  the  people 
believe  it  to  their  interest  to  suppress  the  facts. 

I  will  add  a  little  information  to  this,  however,  which  I  trust  may  make 
the  matter  as  clear  as  can  be  desired.  In  Special  Report,  No.  22,  U.  S. 
Department  of  Agriculture,  I  published  a  letter  originally  written  to  the 
Natioital  Live  Stock  "Journal,  in  which  the  following  sentence  occurs: 
"In  the  section  of  the  country  known  as  the  Pan  Handle  of  Texas,  I 
might  make  a  fair  estimate  by  saying  that  one  thousand  head  of  cattle  die 
annually  from  that  disease,"  i.  e.,  Texas  fever.  In  Special  Reports,  Nos. 
12,  22,  and  34,  we  have  published  information  in  regard  to  diseases  by 
counties,  and  I  would  mention  particularly  the  following,  which  refer 
very  plainly  to  the  disease  under  consideration  : 
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"  Camp  county  :  Several  cattle  have  died  of  bloody  murrain. 

"Dallas  county:  Cattle  die  mainly  of  bloody  murrain. 

"  Hopkins  county:  Cattle  are  affected  with  bloody  murrain. 

"  Nevarro  county  :  Cattle  are  frequently  attacked  by  bloody  murrain, 
but  I  do  not  regard  this  as  an  infectious  or  contagious  disease. 

"  Titus  county  :  Cattle  are  affected  with  murrain  and  black  tongue. 

"  Uvalde  county  :  Cattle  are  mainly  affected  by  some  kind  of  slow 
fever,  known  generally  as  Spanish  fever  (a  synonym  of  Texas  fever). 

''Walker  county:  Murrain  is  very  prevalent  among  cattle,  and  but 
few  attacked  recover." 

During  the  present  year  a  gentleman  at  Dallas,  Texas,  wrote  as  fol- 
lows to  the  Rural  New  Yorker :  "  For  several  years  we  have  lost  cattle 
at  intervals  in  spring,  summer,  and  fall  by  what  is  here  called  bloody 
murrain  by  some,  and  Spanish  fever  by  others.  So  far,  every  case  has 
proved  fatal.  Symptoms  :  first,  nose  and  horns  cold,  with  dysentery  ; 
after  a  few  hours  the  afflicted  animals  pass  from  the  bowels  a  dark,  mu- 
cous substance  streaked  with  blood.  The  urine  is  a  bright  red,  looking 
as  if  half  blood.  Sometimes  the  beasts  appear  in  great  pain,  while  at 
other  times  they  are  quiet." 

In  the  month  of  August  of  the  present  year  the  Department  of  Agri- 
culture received  a  letter  from  Dr.  Gardner,  Major  and  Surgeon  U.  S.  A., 
of  Fort  Davis,  Texas,  asking  for  information  in  regard  to  a  very  serious 
contagious  or  epizootic  disease  among  the  cattle  in  that  vicinity.  Dr. 
Gardner  did  not  apparently  suspect  that  the  disease  was  Texas  fever,  and 
this  affection  was  not  alluded  to  in  his  correspondence,  but  he  named 
another  and  a  very  different  malady  as  the  one  which  he  supposed  was 
responsible  for  the  losses.  I  mention  this  because  it  is  important  to  un- 
derstand that  this  description,  though  familiar  enough  to  some  of  us,  was 
entirely  original  with  him.  The  disease  appeared  about  the  fifth  of 
August.  The  animals  were  sick  about  three  days  before  they  recovered 
or  died  ;  probably  one  half  the  cases  were  fatal,  and  on  the  twentieth  of 
August  it  was  stated  that  many  hundreds  of  cattle  had  already  died. 
Later  we  received  a  letter  with  fuller  particulars,  from  which  I  extract 
the  following : 

"About  the  first  of  July  a  herd  of  sixteen  hundred  cattle  from  some- 
where along  the  Gulf  coast  debarked  from  the  Southern  Pacific  Railroad 
at  Murphysville  Station,  marching  northward  through  this  section.  * 
*  *  I  have  heard  it  stated  that  before  this  herd  of  cattle  left  their  Gulf 
coast  range,  the  most  of  them  were  sick,  and  many  had  died.  It  is  uncer- 
tain whether  any  of  this  herd  died  while  en  route  through  this  section. 
It  is,  however,  certain  that  in  a  few  weeks  cattle  kept  upon  ranges 
^through  which  this  herd  passed  were  found  to  be  sick  ;  the  epidemic 
spread  all  through  the  herds  kept  on  ranges  crossed  by  their  line  of 
march,  and  in  many  cases  the  disease  was  very  fatal,  one  freighter  on  the 
road  (in  Lymphia  Canon)  losing  seven  individuals  out  of  a  total  of  nine 
attacked.  The  disease  appeared  to  me  to  be  highly  contagious,  but  not 
epidemic. 
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"I  had  opportunities  of  observing  the  disease  in  several  living  animals, 
and  noted  the  following  symptoms  :  The  sick  animals  were  weak,  and 
staggered  in  their  gait ;  the  pulse  was  frequent  and  feeble  ;  the  inspira- 
tion was  shallow,  hurried,  and  panting  ;  *  *  *  the  alvine  evacua- 
tions were  either  scanty  and  dry,  or  else  profuse  and  watery  ;  the  urinary 
secretion  was  either  entirely  absent,  or  profuse  and  bloody  ;  *  *  *  I 
am  under  the  belief,  from  the  action  of  the  animals,  that  there  was  more 
or  less  delirium  in  every  case.    *    *  * 

"  I  was  only  able  to  make  post-mortem  examinations  of  the  bodies  of 
four  individuals  that  died  of  the  disease.  In  every  instance  the  spleen 
was  found  to  be  enlarged,  elongated,  dark  purple,  almost  black,  and 
friable  ;  the  liver  was  enlarged  and  congested,  and  the  gall-bladder  filled 
with  a  thick,  dark  green,  semi-crystalline  bile  ;  the  kidneys  were  en- 
larged and  congested,  and  in  every  instance  the  urinary  bladder  was 
filled  with  dark,  bloody  urine." 

This  outbreak  had  already  abated  by  the  2SH1  of  August. 

There  is  a  wonderfully  accurate  portrayal,  from  one  who  supposed  he 
was  describing  an  entirely  different  disease,  of  what  is  usually  seen  in  an 
outbreak  of  Texas  cattle  fever.  There  is  the  drove  from  the  Gulf  coast, 
driven  to  the  mountainous  district  of  southern  Texas,  probably  entirely 
beyond  the  section  permanently  infected  with  this  disease.  It  crosses  the 
ranges  of  healthy  cattle,  which,  in  the  course  of  a  few  weeks,  begin  to 
sicken  by  the  hundred.  The  course  of  the  disease  is  rapid,  yet  not  suf- 
ficiently rapid  for  anthrax  or  charbon.  The  malady  sweeps  through  the 
herds  like  a  fire  over  the  Western  prairies,  and  in  a  few  weeks  all  is 
over.  Yet  it  does  not  spread  from  herd  to  herd  :  it  is  only  those  animals 
which  have  crossed  the  deadly  trail  of  the  Gulf  coast  cattle  that  are 
affected. 

In  this  connection  I  wish  to  direct  your  attention  particularly  to  a  fact 
that  seems  to  have  escaped  the  notice  of  others.  Texas  is  an  extremely 
large  state  :  it  embraces  within  its  territory  the  most  varied  characters  of 
soil  and  climate.  In  the  south-east  there  is  the  low,  fiat,  unhealthy  Gulf 
district,  100  miles  or  more  wide  ;  then  comes  an  undulating,  hilly  belt, 
of  an  entirely  different  aspect  and  character,  200  to  300  miles  across ; 
finally,  in  the  west  and  south-west  there  is  a  mountainous  district  of  an 
almost  equal  width.  It  is  only  within  recent  years  that  the  stock- 
men have  crossed  the  middle  belt  and  found  their  way  to  the  western. 
We  have  long  had  the  best  of  reasons  for  believing  that  the  eastern  and 
south-eastern  parts  of  Texas  were  permanently  infected  with  this  disease, 
but  until  very  recently  we  knew  nothing  about  the  western  half  of  the  state, 
because  comparatively  few  cattle  had  been  raised  and  driven  from  there. 
But  if,  as  our  most  recent  reports  indicate,  cattle  can  be  taken  from  the 
Northern  states  to  the  western  part  of  Texas  and  remain  there  without 
contracting  this  disease,  if  droves  from  eastern  Texas  carry  the  infection 
there  and  destroy  the  native  cattle  the  same  as  they  do  at  the  North, 
then  it  follows  that  the  cattle  of  western  Texas  do  not  possess  an  immu- 
nity from  this  disease,  that  the  ranges  of  that  section  are  not  yet  perma- 
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nently  infected  with  it,  that  we  have  done  injustice  to  Texas  in  attribu- 
ting an  evil  to  the  whole  state  which  only  exists  in  a  part  of  it.  And 
this  may  help  to  explain  to  us  why  the  spleens  of  animals  killed  for  food 
at  San  Antonia  and  Fort  Ringgold  in  the  East  were  of  the  "  consistence 
of  jelly  "  or  "  all  pulpy,"  while  in  the  West  they  were  firm  and  solid. 
It  may  also  explain  why  no  epizootic  disease  was  reported  from  the 
East  where  the  cattle  are  insusceptible,  and  why  we  get  accounts  of 
such  at  Presidio,  at  Fort  Davis,  at  Fort  Stockton,  and  at  various  points 
on  the  Pecos  river.  It  also  suggests  the  inquiry  if  it  may  not  be  as 
important  to  Texas  as  to  any  state  in  this  Union  to  recognize  the  exist- 
ence of  this  disease,  to  mark  out  the  permanently  infected  district,  and 
to  take  timely  measures  to  stop  the  annual  infection  of  her  western 
ranges  and  herds,  and,  what  is  of  more  importance  still,  to  check  the 
encroachment  of  the  permanently  infected  district  upon  them. 

It  is  unnecessary  for  me  to  bring  more  evidence  bearing  on  this  point. 
I  simply  desire  to  prove  to  you  that  Texas  cattle  on  their  native  ranges 
are  affected  with  a  disease  having  all  the  essential  characters  ascribed 
to  the  disease  that  they  have  been  charged  with  disseminating  among 
Northern  herds.  From  an  investigation  extending  over  the  past  four 
years,  I  know  that  the  native  cattle  occasionally  die  from  it  in  all  parts 
of  the  permanently  infected  district  of  the  South  ;  but  I  know  equally 
well  that  such  cattle  are  very  unsusceptible  to  it,  and  that  it  seldom 
assumes  epizootic  characters  among  them.  If  they  did  not  possess  this 
immunity,  nine  tenths  of  the  adult  bovine  population  of  the  South  would 
perish  in  a  single  summer.  When,  therefore,  I  defined  this  disease  as 
"an  exceedingly  fatal  epizootic,"  a  definition  to  which  Dr.  Smith  seems 
to  have  some  objections,  I  referred,  of  course,  to  its  effects  upon  suscep- 
tible cattle,  and  not  upon  those  which  in  some  way  have  acquired  the 
power  of  resisting  it.  I  might  truthfully  say  that  yellow  fever  is  a  ter- 
ribly fatal  affection,  although,  as  is  well  known,  the  inhabitants  of  Cuba 
who  have  recovered  from  one  attack  expose  themselves  to  the  disease 
with  comparative  safety  ;  and  yet  the  mortality  from  the  most  virulent 
attacks  of  yellow  fever  scarcely  exceeds  half  of  what  we  see  with  Texas 
cattle  fever. 

I  have  no  desire  to  exaggerate  the  losses  among  the  native  cattle  of  the 
South.  I  will  even  admit  that  they  are  surprisingly  small,  considering 
that  the  whole  district  is  saturated  with  the  germs  of  so  deadly  a  plague. 
My  object  at  present  is.  simply  to  combat  the  idea  that  Texas  cattle  can 
be  safely  scattered  over  the  great  live  stock  sections  of  the  North.  And 
with  this  object  in  view,  I  care  not  if  Dr.  Smith  were  able  to  prove, 
w7hich  he  is  not,  that  a  case  of  Texas  fever  has  never  occurred  among 
the  native  cattle  of  Texas  ;  and  I  care  no  more  if  he  were  able  to  prove, 
which  he  is  not,  that  among  all  the  cattle  killed  for  food  in  that  great 
state,  not  a  single  one  presents  the  lesions  of  this  disease.  I  am  one  of 
those  who  believe  that  we,  as  sensible  men,  must  accept  a  fact,  when  it 
is  demonstrated  to  be  a  fact,  whether  we,  as  scientific  men,  have  a  satis- 
factory explanation  for  it  or  not.    It  has  been  quite  the  fashion  for  med- 
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ical  men  to  say  that  it  does  not  look  reasonable  that  a  healthy  or  an 
apparently  healthy  steer  could  disseminate  so  fatal  an  infection  ;  and 
again,  it  does  not  look  reasonable  that  animals  which  have  been  infected 
in  this  way  should  not  in  their  turn  infect  others.  I  contend,  however, 
that  as  scientific  men  we  are  obliged  to  face  the  facts,  that  we  have  no 
business  to  speculate  as  to  the  reasonableness  of  a  phenomenon,  but  that 
it  is  our  duty  first  of  all  to  ask,  Does  it  occur,  or  does  it  not  ? 

The  third  conclusion  in  Dr.  Smith's  papers  which  I  am  forced  to  con- 
test is,  that  the  great  mortality  which  attends  the  importation  of  cattle 
from  the  North  is  due  to  an  acclimating  process,  in  any  proper  sense  of 
the  term.  So  far  from  this  being  the  case,  I  am  satisfied  from  my  obser- 
vations that  the  great  majority  of  such  animals  die  from  the  disease  called 
Texas  fever,  and  that  the  change  of  climate  has  little  or  no  influence  on 
the  result.  Consider,  if  you  please,  that  cattle  are  frequently  taken  from 
Canada  to  Kentucky,  Missouri,  or  Kansas  without  any  such  disease 
resulting,  while  it  is  uniformly  produced  in  those  animals  transferred 
from  Kansas  to  Texas,  from  Missouri  to  Arkansas,  from  Tennessee  to 
Mississippi,  Alabama,  or  Georgia  ;  and  yet  the  changes  in  the  latter 
cases  are  not  nearly  so  extreme  as  in  the  former.  But  it  is  not  neces- 
sary to  move  cattle  so  far  as  this,  even,  to  have  just  as  fatal  results  as 
with  those  carried  from  New  York  to  Texas.  Beef  cattle  which  go 
from  northern  Georgia  to  Savannah  are  affected  to  such  an  extent  that 
they  are  only  shipped  in  winter,  and  even  then  so  many  are  affected 
before  they  are  killed  that  I  have  been  informed  the  Board  of  Health 
have  been  considering  if  it  would  not  be  advisable  to  shut  out  such 
animals  entirely,  though  they  are  the  only  really  good  beef  which  goes 
to  that  market.  Animals  shipped  from  northern  Georgia  to  Charleston 
suffer  to  an  equal  degree.  So  animals  going  from  middle  Virginia  to 
tide-water  Virginia  in  the  same  latitude,  from  west  of  the  Blue  Ridge 
mountains  in  North  Carolina  to  the  middle  section  of  the  same  state, 
from  less  than  a  hundred  miles  north  of  Atlanta  to  that  city,  are  afflicted 
to  the  same  extent.  But  what  bears  even  stronger  against  the  acclima- 
tion theory  is  the  fact  that  animals  which  simply  cross  from  the  north  to 
the  south  bank  of  the  James  river  in  a  part  of  its  course,  or  from  the 
north  to  the  south  bank  of  the  Staunton  river  in  a  part  of  its  course,  or 
from  the  north  to  the  south  bank  of  the  Yadkin  river  in  a  part  of  its 
course,  suffer  with  the  same  symptoms  and  die  in  the  same  proportion 
as  those  which  have  been  transported  a  thousand  miles.  It  is  not,  then, 
the  great  difference  in  summer  heat,  in  malarial  emanations,  in  the 
character  of  the  herbage  and  soil,  that  induces  the  mortality  among  cattle 
taken  to  the  South,  since  it  occurs  where  the  animals  have  been  moved 
too  short  a  distance  to  experience  such  changes. 

The  second  consideration  bearing  against  this  conclusion  is,  that  the 
district  in  the  South  to  which  it  is  dangerous  to  take  imported  cattle  is 
precisely  that  from  which  the  native  cattle  carry  infection  when  driven 
north.  I  have  not  yet  investigated  the  infected  district  west  of  the  Mis- 
sissippi, but  I  have  spent  much  time  in  locating  it  in  the  states  east  of 
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that  river,  and  I  am  satisfied  that  I  can  present  this  statement  as  a  gen- 
eral law.  I  have  traced  losses  in  the  counties  directly  north  of  the  James 
river  to  cattle  which  came  from  directly  south  of  it.  I  can  say  the  same  of 
the  Staunton  river  ;  of  the  Blue  Ridge  mountains,  using  east  and  west 
instead  of  north  and  south  ;  the  same  in  regard  to  cattle  carried  from 
county  to  county  in  parts  of  Virginia,  North  Carolina,  Georgia,  Ala- 
bama, and  Tennessee  ;  and  wherever  the  cattle  from  one  county  have 
caused  losses  among  the  native  cattle  of  an  adjoining  county,  there  was 
evidence  to  show  that  cattle  from  the  latter  county,  when  carried  to  the 
former,  were  very  certain  to  contract  this  disease.  In  other  words,  there 
is  an  infected  district  in  the  South  which  may  be  accurately  outlined, 
and  if  you  take  cattle  from  that  district  beyond  its  boundary  line,  you 
spread  the  infection,  though  you  only  move  them  from  farm  to  farm  ; 
and,  conversely,  if  you  take  cattle  from  outside  of  that  district  across  the 
boundary  line,  though  you  only  move  them  from  farm  to  farm,  you  ren- 
der them  liable  to  the  same  infection.  The  fact  that  the  sick  animals  in 
the  latter  case  have  not  been  in  contact  with  Southern  cattle  proves 
nothing :  the  disease  is  not  contracted  directly  from  other  animals,  but 
always  from  infected  grounds. 

The  third  consideration  bearing  upon  this  question,  and  the  most 
important  of  all,  is,  that  the  cattle  which  die  in  the  South  from  the  so- 
called  acclimation  fever  have  exactly  the  same  symptoms  and  the  same 
post-mortem  appearances  as  the  cattle  which  die  in  the  North  from 
exposure  to  grounds  infected  by  Texas  cattle.  Now,  gentlemen,  I 
appeal  to  you,  is  it  not  a  sensible  plan,  when  you  desire  to  know  what  is 
the  matter  with  a  man,  or  an  animal  either,  to  study  the  symptoms,  and 
compare  them  with  those  of  familiar  diseases,  and,  when  you  have  an 
opportunity,  to  study  the  post-?nortem  appearances  as  well  ?  If  you  have 
a  patient  with  the  typical  symptoms  and  lesions  of  diphtheria,  I  am  sat- 
isfied you  would  pronounce  it  diphtheria,  even  though  the  individual  had 
recently  emigrated  from  Manitoba  to  Mexico.  And  so,  when  I  see  an 
animal  recently  imported  into  the  South,  and  I  have  seen  many  such, 
standing  with  head  down,  ears  lopped  over,  back  arched,  walking  with 
a  weak  and  staggering  gait,  and  voiding  bloody  urine,  when  in  three  or 
four  days  he  dies,  and  after  death  I  find  erosions  on  the  internal  coat  of 
the  stomach,  distended  gall-bladder,  enlarged  and  yellow  liver,  greatly 
enlarged  and  pulpy  spleen,  engorged  kidneys,  and  yellow  coloration  of 
the  fat  and  tissues  generally,  I  am  very  much  inclined,  indeed,  I  am  very 
certain,  to  pronounce  it  a  case  of  Texas,  Spanish,  or  Southern  fever.  I 
consider  it,  then,  a  point  too  firmly  established  to  be  successfully  con- 
tested, that  Northern  cattle  taken  to  Texas,  and  to  many  other  parts  of 
the  South  as  well,  suffer  from  Texas  fever  in  about  the  same  proportion, 
and  with  the  same  symptoms,  as  they  would  if  on  their  native  pastures 
they  were  exposed  to  Texas  stock. 

To  recapitulate  :  I  believe  I  have  shown,  ist,  that  cattle  in  Texas  killed 
for  food  quite  frequently  present  lesions  similar  to  those  seen  in  Texas 
fever  ;  2dly,  that  Texas  cattle,  on  their  native  ranges,  occasionally  suffer 


TEXAS  CATTLE  FEVER. 


95 


from  Texas  fever;  and,  3dly,  that  the  great  mortality  acknowledged  to 
occur  among  cattle  imported  into  the  South  is  the  result  of  Texas  fever. 

After  following  Dr.  Smith  in  his  attempt  to  show  that  Texas  cattle  are 
remarkably  healthy,  that  no  disease  prevails  among  them  that  would 
make  them  dangerous  as  sources  of  infection  if  driven  to  Northern 
markets,  and  that  Northern  animals  imported  into  Texas  die  from  the 
effects  of  change  of  climate, — in  other  words,  that  there  is  no  such  thing 
as  Texas  fever, — one  is  somewhat  surprised  to  find  in  the  final  para- 
graphs quotations  from  Dr.  Rauch's  report  to  prove  that  this  disease  may 
be  transmitted  from  native  to  native  cattle.  In  conclusion,  we  find  the 
following  quotation,  which  I  doubt  not  has  had  more  importance  attached 
to  it  than  Dr.  Rauch  supposed  it  merited  when  he  unfortunately  penned 
it :  "  The  assertions  that  native  cattle  die  of  this  disease,  and  do  not  com- 
municate it  to  other  native  cattle  ;  that  Texas  cattle  are  perfectly  healthy, 
and  still  cause  disease  that  is  fatal  to  native  cattle  ;  and  that  they  do  not 
die  of  this  disease, — are  such  anomalies  in  the  history  of  contagious  dis- 
eases that,  on  general  principles,  we  could  not  believe  them." 

To  this  statement  Dr.  Smith  adds, — "  The  legitimate  deductions  from 
the  reliable  facts  and  statements  contained  in  this  present  report  are  en- 
tirely in  harmony  with  the  views  enunciated  by  Dr.  Rauch." 

I  must  confess  there  is  something  about  this  concluding  paragraph  of 
the  report  that  I  do  not  understand.  The  whole  tenor  of  what  precedes 
is  to  show  that  there  is  no  such  thing  as  Texas  fever.  Dr.  Smith  sums 
this  up  very  well  when  he  says, — "  If  so  many  assertions  had  not  previ- 
ously been  made,  and  so  many  witnesses  heretofore  cited,  where  Texas 
cattle  apparently  healthy  had  infected  other  cattle  mingling  with  them, 
crossing  their  line  of  march,  or  following  them  in  their  grazing  grounds, 
the  inference  from  the  foregoing  would  be  undoubted,  that  there  was  no 
danger  to  be  apprehended  to  other  cattle  by  exposure  to  cattle  from 
Texas." 

How  the  "  legitimate  deductions,"  which  go  to  show  that  there  is  no 
such  thing  as  Texas  fever,  pan  be  "entirely  in  harmony"  with  Dr. 
Rauch's  conclusions  that  Texas  fever  is  communicable  between  native 
Northern  cattle,  that  Texas  cattle  sometimes  die  of  it,  and  must  be 
affected  with  it  before  they  can  convey  it  to  Northern  animals,  is  an 
enigma  which  I  shall  not  attempt  to  solve  ;  but  I  must  protest  against  the 
assertion  that  the  characters  usually  attributed  to  Texas  fever  "  are  such 
anomalies  in  the  history  of  contagious  diseases  that,  on  general  princi- 
ples, we  could  not  believe  them." 

Let  us  briefly  review  these  so-called  anomalies:  ist.  Texas  cattle  pos- 
sess a  very  complete  immunity  from  the  disease.  Is  that  an  anomaly?  I 
take  up  a  work  on  human  pathology,  and,  turning  to  yellow  fever, 
almost  the  first  sentence  that  strikes  my  eye  reads  something  like  this, — 
"  Yellow  fever  is  emphatically  a  disease  of  the  unacclimated.  The  na- 
tives in  the  yellow-fever  districts  possess  an  undoubted  immunity  from 
the  disease,"  etc.,  etc.  Surely  Dr.  Rauch  is  too  well  informed  to  have 
been  ignorant  of  a  fact  so  well  known  and  so  indisputable,  and,  conse- 
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quently,  he  could  not  have  referred  to  this  character.  2dly.  Texas  cattle 
apparently  in  good  health  carry  an  infectious  principle  to  distant  pastures. 
Is  that  an  anomaly?  I  turn  again  to  human  pathology,  and  I  read  that 
people  in  apparently  good  health,  who  have  come  from  the  cholera  dis- 
tricts of  the  East,  and  who  have  no  other  sign  of  disease  than  a  slight 
diarrhoea,  and  who  soon  recover  from  this,  undoubtedly  convey  cholera 
into  uninfected  countries.  I  read,  in  one  of  the  reports  of  this  association, 
"  That  yellow  fever  is  frequently  transported  from  one  seaport  to  another 
by  ships  on  which  no  cases  of  disease  have  occurred,  and  by  people  who 
are  not  themselves  sick."  (Vol.  6,  p.  351.)  Is  it  very  remarkable,  then, 
that  an  animal  covered  with  a  heavy  coating  of  hair,  and  having  a  vast 
alimentary  reservoir  containing  something  like  a  barrel  of  miscellaneous 
material  gathered  from  infected  pastures,  and  which  is  not  entirely  re- 
placed for  weeks,  but  is  scattered  over  the  grounds  wherever  its  possessor 
travels, — is  it  very  remarkable,  I  repeat,  reasoning  from  the  facts  I  have 
cited  in  regard  to  yellow  fever  and  cholera,  that  the  germs  of  Texas  fever 
are  carried  either  in  the  hair  or  in  the  alimentary  reservoirs  of  Texas 
cattle?  Once  more,  I  am  unable  to  see  such  an  anomaly  as  to  make  me 
reject  this  conclusion  on  general  principles.  3dly.  Sick  native  cattle  do 
not,  as  a  rule,  infect  other  native  cattle  with  which  they  come  in  contact. 
Here,  certainly,  we  must  look  for  the  extraordinary  anomaly  which  is  to 
cause  us  to  reject  the  great  mass  of  testimony,  not  only  of  unprofessional 
but  of  those  professional  men  who  have  carefully  studied  Texas  fever. 
Again  I  consult  human  pathology,  and  I  find  it  stated  by  the  very  best 
authorities  that  "  persons  going  from  a  district  where  yellow  fever  pre- 
vails into  a  district  where  it  does  not  exist,  and,  becoming  attacked  in  the 
latter,  do  not  communicate  the  disease."  Now,  I  would  be  glad  to  know 
why,  if  this  is  such  an  anomaly  with  the  one  disease,  it  is  not  equally  so 
with  the  other.  When  I  add  to  this  the  well  known  fact  that  Texas 
cattle  do  not  conve}'  the  disease  directly,  but  only  by  first  infecting  the 
pastures  and  runs,  I  think  it  will  be  apparent  that  even  this  character  is 
not  the  anomaly  which  we  were  led  to  expect.  An  animal  which  has 
fed  upon  the  infected  pastures  of  the  South  can  infect  other  pastures,  but 
no  other  animal  can  do  this.  That  is  apparently  a  simple  expression  of 
the  fact.  Is  there  anything  about  it  to  cause  its  rejection  on  "general 
principles"  ? 

In  concluding,  permit  me  to  say  that  there  is  nothing  in  Dr.  Smith's 
facts  which  should  lead  any  man  to  doubt  the  existence  of  the  germs  of  a 
communicable  fever  at  the  South,  which  are  frequently  carried  long  dis- 
tances to  infect  pastures  and  destroy  the  greater  part  of  the  native  cattle 
that  frequent  them.  There  is  no  direct  evidence  in  his  reports  ; — he  only 
attempts  to  show  that  Texas  cattle  are  apparently  and  generally  in  good 
health,  and  that  Northern  cattle  taken  there  die  from  the  effects  of  change 
of  climate  ;  and  from  these  premises,  which  I  have  shown  are  far  from 
being  satisfactorily  established,  he  draws  the  conclusion  that  Texas  cattle 
may  be  safely  mingled  with  our  Northern  herds.  He  has  never  taken  a 
drove  of  cattle  in  summer  from  Texas  or  the  Gulf  regions  of  other  states 
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to  the  herding-grounds  in  Kansas,  or  Nebraska,  or  Dakota,  nor  has  he 
mixed  such  a  drove  with  the  native  steers  of  Illinois  or  Iowa.  A  single 
experiment  of  this  kind  would  probably  remove  the  last  remnant  of  his 
skepticism,  and  convince  him  of  the  danger  of  disregarding  the  practical- 
ly unanimous  testimony  of  thousands  of  experienced  men. 

It  is  not  for  me  at  this  time  to  recount  the  hundreds  of  outbreaks  of 
this  disease  now  on  record  which  have  followed  the  thoughtless  introduc- 
tion of  Gulf  coast  cattle  to  the  feeding-grounds  of  the  North.  You  can- 
not dispose  of  them  with  the  remark  that  "  there  is  no  such  rigorous 
analysis  of  facts  as  shows  the  conclusions  drawn  to  be  inevitable."  They 
are  inevitable,  and  for  this  reason  :  Among  the  thousands  and  tens  of 
thousands  of  cattle  that  have  been  affected  at  the  North,  and  some  of  which 
have  been  located  in  every  Northern  state,  not  one  case  has  occurred 
where  it  could  not  be  shown  that  the  animal  had  an  opportunity  to  be 
infected  by  cattle  from  the  distant  South.  Last  year  we  had  a  report 
from  away  up  in  Dakota  that  cattle  were  dying  with  certain  symptoms 
which  reminded  us  of  Texas  fever,  but  not  a  word  about  Texas  or  South- 
ern cattle.  We  wrote  to  know  if  any  animals  had  been  introduced  there 
from  the  South,  and  received  a  reply  that  thirty-one  head  had  come  from 
Mississippi,  but  as  they  were  all  well  it  was  not  supposed  they  could 
have  brought  the  disease.  And  so  last  year  there  were  outbreaks  in 
Kansas,  Missouri,  Illinois,  Ohio,  West  Virginia,  Virginia,  New  York, 
and  New  Jersey,  every  one  of  which  was  traced  to  cattle  from  the  in- 
fected districts  of  the  South.  Why  is  it  that  a  disease  with  these  charac- 
ters never  occurs  at  the  North  unless  Southern  cattle  have  had  access  to 
the  pastures? 

This  disease  differs  from  all  others  sufficiently  in  its  characters  to  make 
its  diagnosis  a  matter  of  considerable  certainty.  I  repeat,  it  is  only  seen 
at  the  North  in  districts  where  Southern  cattle  have  been  introduced  the 
same  season  ;  it  affects  Northern  cattle  taken  to  the  South  ;  the  district 
from  which  cattle  are  dangerous  corresponds  exactly  to  that  which  is 
dangerous  to  Northern  cattle.  It  matters  not  what  we  call  the  disease  ; 
the  facts  remain,  and  this  Association  must  accept  them  or  lend  its  influ- 
ence to  the  propagation  of  error.  We  are  just  now  in  need  of  laws  to 
prevent  the  dissemination  of  this  disease,  to  check  the  gradual  advance 
of  the  district  permanently  infected  with  it,  to  exterminate  it  where  pos- 
sible, and  we  feel  the  need  of  the  encouragement  if  not  the  active  sup- 
port of  sanitarians  generally,  and  especially  of  such  influential  sanitary 
associations  as  this.  And  it  is  only  in  the  hope  of  increasing  your  inter- 
est in  animal  pathology,  gentlemen,  and  of  gaining  your  sympathy  to  aid 
in  accomplishing  a  work  that  I  can  assure  you  is  beset  with  many  diffi- 
culties and  discouragements,  that  I  decided  to  appear  before  you  and 
contest  the  conclusions  of  a  fellow-worker  who,  I  doubt  not,  is  actuated 
by  the  same  desire  to  establish  the  truth  that  should  be  the  guiding  prin- 
ciple not  only  of  every  member  of  this  Association,  but  of  every  scientific 
man. 

In  concluding,  allow  me  to  express  the  belief  that  it  is  too  late  to  decide 
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that  Texas  fever  is  a  chimera  ;  too  late  to  try  to  explain  away  the  terri- 
ble losses  that  have  been  traced  only  too  certainly  to  the  cattle  from 
Southern  ranges ;  too  late  to  try  to  convince  the  Northern  stock-owner 
that  sanitary  regulations  are  not  demanded  for  these  animals  ;  too  late  to 
try  to  wipe  out  the  accumulated  experience  of  a  century.  The  hundreds 
who  have  lost  their  all  through  ignorance  of  the  existence  and  characters 
of  this  plague,  the  thousands  of  square  miles  of  territory  that  are  ravaged 
almost  annually,  are  enduring  evidences  of  the  reality  of  Texas  fever. 
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OBSERVATIONS   ON  TEXAS   CATTLE:   AGE,  WEIGHT, 
TEMPERATURE,  LIVER,  AND  SPLEEN. 

By  JOSEPH  R.  SMITH,  Brevet  Colonel  and  Surgeon  U.S.A. 

[MEDICAL  DIRECTOR,  DEPARTMENT  OF  TEXAS.     MEMBER  OF  COMMITTEE  ON  CATTLE 
DISEASES,  AM.  PUB.  HEALTH  ASSO. 

San  Antonio,  Texas,  November  8,  1883. 

Since  my  last  report,  made  to  this  association  a  year  since,  a  large 
number  of  facts  have  been  observed  bearing  on  the  normal  liver  and 
spleen  weight  and  temperature  of  Texas  cattle  ;  incidentally,  age  and  size 
have  also  been  noticed  and  recorded. 

These  figures,  thus  obtained,  are  tabulated  below.  The  tables  are 
similar  to  those  appearing  in  my  former  report,  contained  in  Vol.  VIII 
of  the  association  reports. 

The  first  table  gives  the  weight  of  the  liver  and  the  spleen  at  different 
ages. 

Table  I. 


Age. 

Average  Weight 
of  Animals. 

Average  Weight 
of  Liver. 

Average  Weight 
of  Spleen. 

Remarks. 

Lis. 

Lis.  Oz. 

Lis.  Oz. 

Under  1  year, 

174 

1 

I 

6-37 

8  animals. 

1  year  

24a 

7 

8.85 

I 

7-44 

128  " 

2  years,     .    .  . 

309 

8 

2.69 

I 

14.64 

87  « 

3    "       •    •  • 

384 

8 

9-79 

6.82 

69  " 

4    "  ... 

422 

8 

13.82 

2 

4-31 

208  " 

S    "       •   •  • 

445 

9 

4.20 

2 

5-65 

137  " 

6    "  ... 

488 

9 

9.60 

7-54 

97 

7     "       •    •  • 

S3i 

9 

1. 12 

2 

6.00 

33 

8    "  ... 

578 

9 

7.80 

2 

3-58 

40  " 

9    "  ... 

9 

6.59 

2 

3-43 

7 

10    "  ... 

508 

10 

2.67 

2 

3 

12   "     .  .  ii. 

325 

8 

4- 

1  " 

15   "      •  •  • 

540 

11 

4- 

3 

4- 

2  " 
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The  second  table  gives  the  weight  of  the  liver  and  the  spleen  in  rela- 
tion  to  the  weight  of  the  animal. 

Table  II. 


Net  Weight  of  Animals. 

Number  of  Animals 
observed. 

Average  Weight  of 
Liver. 

Average  Weight  [of 
Spleen. 

Lis. 

Oz. 

Lis 

Oz. 

Trv~»  tn  i  Ad  H"**i 

1  KJ\J  l«J    1  'tV     L/3t)    •       .       •  • 

J7 

6 

1.71 

I 

8.65 

t  en  tn  too  " 

43 

6 

2.86 

1 

4-95 

200  to  .... 

57 

7 

8.23 

I 

6. 

250  to  299    '*  .... 

71 

7 

7.68 

1 

11.68 

juu  lu  .... 

86 

7 

1 

t5-53 

"7  cn  to  inn  " 

j5u  lu  jyy  .... 

'43 

8 

10.58 

2 

0.60 

QVU  l(J  44y  .... 

I  cfi 
150 

9 

4-33 

2 

3-48 

450  to  499  "  .... 

*33 

9 

9.90 

2 

0. 50 

*\UU  ll>  S~]y  .... 

87 
°3 

9 

12.89 

2 

II.29 

550  to  599  "  .... 

46 

9 

IO.24 

2 

"•93 

600  to  649    "  .... 

35 

9 

6.26 

2 

11.09 

650  to  699   "  .... 

7 

9 

15-43 

3 

4- 

700  to  749  "  .... 

9 

9 

O.79 

2 

12.79 

750  to  799  "  .... 

7 

9 

12.29 

2 

12. 

800  to  849   "  .... 

3 

10 

9-33 

2 

9-33 

850  to  899    "  .... 

2 

r3 

7- 

2 

9- 

1000           "  .... 

1 

16 

4- 

3 

4- 

The  third  table  gives  the  spleen  weight  in  relation  to  liver  weight. 
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Table  HI. 


In  Cattle  where  Liver  Weighed. 

Number  of  Animals 
observed. 

Average  Weight  of 
Spleen. 

Lbs.  Oz. 

4 

•4-75 

5  to   6  "  

38 

1 

C     T  1 

8.I3 

no 

1 

n-55 

7  to  8  "  

118 

1 

14.51 

185 

I 

J5-63 

181 

2 

475 

iS8 

2 

6.67 

56 

2 

14.09 

39 

2 

11.36 

13  t0  r4  "  

6 

2 

6.83 

4 

4 

9- 

15  to  16  "  

2 

3 

14. 

16  to  17  "  

1 

3 

4- 

Table  IV  gives  the  average  age  and  the  average  net  weight  of  animals 
killed  at  different  places,  and  the  average  weight  of  livers  and  spleens. 

Table  IV. 


Place. 

Average  Age. 

Average  Net 
Weight. 

Average  Weight 
of  Liver. 

Average  Weight 
of  Spleen. 

Years. 

Lbs. 

Lbs. 

Oz. 

Lbs.  Oz. 

Fort  Brown  

3V4 

414 

IO 

5- 

2 

Fort  Clark  

3% 

484 

8 

10.19 

2 

15.69 

Fort  Concho, .... 

-<4 
JT 

365 

7 

1.60 

I 

12.80 

Fort  Davis,  .... 

4% 

492 

1 1 

0.80 

2 

11.90 

Del  Rio  

5 

419 

9 

14.86 

2 

2.66 

Fort  Duncan, .... 

2% 

340 

8 

12-33 

2 

9.28 

Fort  Mcintosh,  .    .  . 

398 

8 

0.69 

2 

1.45 

Fort  McKavett,  .    .  . 

1V2 

174 

6 

8.40 

I 

9.90 

Pefia,  Colorado,  .    .  . 

2J1- 

347 

9 

4.80 

I 

15.10 

Camp  Rice  

234 

319 

7 

11.25 

I 

3.81 

Fort  Ringgold,  .    .  . 

47/8 

423 

8 

9.07 

2 

1.67 

Fort  Stockton,    .    .  . 

4 

503 

11 

3-83 

3 

9.78 

Throughout  the  state,  . 

3tf 

400 

8 

11.69 

2 

2.75 
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Table  V  gives  the  maximum,  minimum,  and  average  temperature 
observations  for  different  points,  and  of  all  observations. 

Table  V. 


T  em- 

Tern- 

:mper- 

Place  of  Obser- 
vation. 

Maximum 
perature. 

Minimum 

perature. 

Average  Te 
ature. 

Remarks. 

Brown,    .    .  . 

103° 

102 

0 

102 

% 

16  observations  in  rectum  or  blood-vessels  on 
neck,  by  Dr.  Maddox. 

Clark,     .    .  . 

104  .8 

101 

.8 

102 

.6q 

54  observations  in  rectum  or  blood-vessels  of 
neck,  by  Drs.  Haines  and  Maddox. 

Concho,  . 

105  . 

102 

.2 

103 

.29 

43  observations  in  rectum  or  blood-vessels  of 
neck,  by  Dr.  Finley. 

Del  Rio,  .    .  . 

102  .8 

100 

.8 

IOI 

■59 

107  observations  in  rectum  or  blood-vessels  of 
neck,  by  Drs.  McLain  and  Cooper. 

Duncan,  .    .  . 

104  .4 

101 

•4 

102 

•47 

27  observations  in  rectum  or  blood-vessels  of 
neck,  by  Dr.  Buffington. 

Mcintosh,   .  . 

104  .8 

IOI 

102 

•38 

81  observations  in  rectum  or  blood-vessels  of 
neck,  by  Drs.  Ainswortb  and  Robinson. 

McKavett,  .  . 

105  .6 

100 

IOI 

•99 

02  obser  vations  in  rectum  or  blood-vessels  of 
neck,  by  Dr.  Buffington. 

Pena,  Colorado, 

105  . 

100 

•4 

102 

•5 

76  observations  in  rectum  or  vagina,  by 
Dr.  S.  S.  Boyer. 

Rice  

103  .2 

IOI 

•5 

IOI 

.88 

19  observations  in  rectum  or  blood-vessels  of 
neck,  by  Dr.  Wolf. 

Ringgold,    .  . 

104  .6 

99 

IOI 

•85 

i86observations  in  rectum  or  blood-vessels  of 
neck,  by  Drs.  Roane,  Tesson,  Robertson. 

Stockton,    .  . 

104  .6 

IOI 

•4 

102 

•31 

34  observations  in  rectum  or  blood-vessels  of 

neck,  by  Drs.  Carter  and  Fegan. 

Whole  state,  . 

102 

.16 

The  sixth  table  gives  the  proportionate  weight  of  spleen  and  liver  to 
each  other,  and  to  the  weight  of  the  animal,  at  different  ages. 

Table  VI. 


Age  of  Animals. 

Proportion  of  Liver 
to  Whole  Body. 

Proportion  of  Spleen 
to  Whole  Body. 

Proportion  of  Spleen 
to  Liver. 

Below  1  year,  .... 

1/26 

1/124 

198/1000 

1-2        "  .... 

i/32 

1/164 

194/1000 

2-3        "  .... 

1/38 

1/161 

234/1000 

3-4        "  .... 

i/44 

!/J53 

284/1000 

4-5       "  .... 

1/47 

1/184 

259/lCOO 

5-6       "  .... 

1/48 

1/188 

253/1000 

6-7       "  .... 

1/50 

1/204 

248/1000 

7-8       "  .... 

1/58 

1/222 

262/1000 

8-9       "  .... 

1/61 

1/260 

234/1000 

9-10       "  .... 

i/54 

1/231 

235/1000 

10-11       "  .... 

1/50 

1/254 

197/1000 

15-16       "  .... 

i/47 

1/163 

288/1000 
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Table  VII  gives  the  proportionate  weight  of  the  liver  and  the  spleen 
to  each  other,  and  to  the  weight  of  the  animal,  in  animals  of  different 
weight. 

Table  VII. 


Weight. 

Percentage  of  Liver 
Weight  to  Weight 
of  Animals. 

Percentage  of  Spleen 
Weight  to  Weight 
of  Animals. 

Percentage  of  Spleen 
Weight    to  Liver 
Weight. 

100  to  149  lbs.,  .... 

4.41 

I-II3 

25.24 

150  to  199    "    .    .    .  . 

3-04 

O.767 

2 1 .05 

200  to  249    "    .    .    .  . 

3-34 

0.669 

18.21 

250  to  299    "    .    .    .  . 

2.26 

O.645 

23.16 

300  to  349    "...  . 

2-S3 

0.61  5 

24-34 

350  to  399    "...  . 

2-3S 

°-S52 

24.29 

400  to  449    "    .    .    .  . 

2.25 

°-S35 

27.79 

450  to  499    "    .    .    .  . 

2.07 

0.546 

26.33 

S°° t0  549   "    •    •    •  • 

1.92 

o-574 

27.0s 

550  to  599   "...  . 

1.71 

0.470 

27-54 

600  to  649    "    .    .    .  . 

1.54 

0.441 

28-57 

650  to  699    "    .    .    .  . 

1.52 

0.497 

32.62 

700  to  749    "    .    .    .  . 

1.28 

°-395 

30.98 

750  to  799    "    .    .    .  . 

1.30 

0.366 

28.15 

800  to  849    "    .    .    .  . 

1.32 

0.307 

23-23 

850  to  899    "    .    .    .  . 

1.58 

0.304 

19.26 

1000  to          "    .    .    .  . 

1.62 

o-325 

20. 

Tables  1,  2,  3,  4,  6,  and  7  embrace  figures  from  observations  on  944 
animals. 

Concerning  904  of  these  animals  are  recorded  the  age,  weight,  liver 
weight,  and  spleen  weight. 

Of  the  remaining  40,  all  observations  give  the  age  ;  eight  the  age  and 
weight  only  ;  and  ten  the  age,  the  body  weight,  and  the  liver  weight. 

LIVER. 

The  average  weight  of  the  934  livers  weighed  was  8  lbs.  n-j^  oz. 
The  average  weight  of  the  livers  weighed  in  1882  was  9  lbs.  7xVrj  oz  >  °f 
those  weighed  in  1871,  7.54  lbs. 

The  average  weight  of  all  the  livers  reported  by  me  is  8  lbs.  15^0-  oz. 

The  liver  of  greatest  weight  was  reported  from  Fort  Stockton,  and 
weighed  15  lbs.  8  oz. 

The  smallest  liver  weighed  4  lbs.,  and  was  noticed  at  McKavett. 
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But  one  liver  was  reported  as  presenting  any  pathological  appearances. 
In  this  case,  observed  at  Pena,  Colorado,  Dr.  Boyer  says, — "Tumor 
found  on  liver  about  the  size  of  a  large  orange.  It  was  situated  over  the 
convex  surface  of  that  organ,  having  its  base  at  the  inferior  margin,  its 
sac  being  formed  from  the  fibrous  tissue  of  one  of  the  ligaments  ;  contents 
of  a  white  color,  odorless,  and  of  the  consistence  of  thick  cream.  No 
constitutional  symptoms  appeared." 

This  tumor  occurred  in  an  animal  aged  one  year,  with  a  net  weight  of 
249  lbs.,  its  liver  weighing  8  lbs.  8  oz.,  and  its  spleen  1  lb. 

Three  cases  by  Dr.  Roane  are  reported,  however,  as  Hepar  varie- 
gatum. 

(In  tables  A  and  B  are  consolidated  the  observations  of  this  and 
former  years.) 

These  tables  show  that  the  vol  ume  of  the  liver  increases  with  both 
age  and  weight,  increased  weight  of  the  animals  being  generally  concom- 
itant with  increased  age. 

Tables  VI  and  VII  confirm  the  conclusions  formulated  last  year,  viz., 
that  this  viscus  does  not  increase  proportionately  with  the  age  or  size  of 
the  animal.  In  animals  aged  less  than  one  year,  the  liver  weight  was 
1/26  of  the  whole  body  weight,  and  in  animals  aged  one  to  two  years  the 
liver  weight  was  1/32  of  the  whole  body  weight,  while  from  six  years  of 
age  upwards  the  liver  weight  was  less  than  1/50  of  the  whole  body 
weight.  In  animals  weighing  from  100  to  150  lbs.,  the  liver  constituted 
4.41  per  cent,  of  the  whole  body  by  weight,  and  this  proportion  regularly 
decreased,  until  in  animals  weighing  more  than  500  lbs.  the  liver  consti- 
tuted less  than  2  per  cent,  of  the  whole  weight  of  the  animal. 

SPLEEN. 

Nine  hundred  and  four  spleens  were  weighed,  giving  an  average 
weight  of  2  lbs.  2.75  oz.  No  pathological  appearances  are  reported  in 
any  of  these  spleens,  and,  concerning  the  majority  of  them,  it  was  posi- 
tively stated  that  they  were  healthy. 

The  smallest  spleen  reported  weighed  but  9  oz.,  and  was  observed  in 
the  valley  of  the  Rio  Grande  near  El  Paso.  The  animal  from  which  it 
was  taken  was  two  years  old,  and  weighed  260  lbs.  net  weight.  Its  liver 
weighed  5  lbs.  8  oz. 

The  animals  killed  at  this  point  habitually  were  young  and  of  light 
weight,  and  of  101  examined  the  spleens  of  27  weighed  less  than  one 
pound  each. 

A  spleen  was  reported  from  Fort  Stockton  weighing  7  lbs.  8  oz.  This 
was  the  heaviest  spleen  reported  anywhere,  and  was  found  in  an  animal 
aged  six  years,  weighing  550  lbs.  net  weight,  and  with  a  liver  weighing 
14  lbs.  8  oz.  I  could  not  but  feel  some  suspicion  as  to  the  accuracy  of 
this  observation,  although  the  spleen  weights  at  this  point  were  habitu- 
ally found  much  greater  than  elsewhere  in  this  state.  Yet  in  every  case 
it  was  distinctly  stated  that  no  pathological  appearances  were  found,  or 
that  the  organs  were  normal. 
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Barring  the  spleens  from  Stockton,  the  heaviest  spleen  reported  was 
found  at  Ringgold,  and  weighed  4  lbs.  12  oz.  The  animal  from  which 
it  was  taken  was  aged  six  years,  weighed  500  lbs.,  and  presented  a  liver 
weighing  9  lbs.  The  observer  in  this  case,  Dr.  Jas.  Roane,  gave  much 
care  and  attention  to  these  observations,  and  his  accuracy  may  be  relied 
upon. 

The  average  weight  of  all  spleens  reported  in  my  tables  for  this  and 
previous  years  is  2  lbs.  2.22  oz. 

Generally  the  older  and  larger  the  animal,  the  heavier  the  spleen  ;  but 
like  the  liver,  the  increase  of  the  spleen  was  not  in  the  ratio  with  the 
increase  of  years  or  body  weight. 

Below  one  year  the  spleens  observed  constituted  1/124  by  weight  of 
the  animals,  while  after  six  years  it  was  less  than  1  /200. 

So  as  regards  different  weights,  while  in  animals  weighing  between 
100  and  150  lbs.  the  spleen  constituted  more  than  1  per  cent,  of  the  net 
weight,  in  animals  weighing  Soo  lbs.  and  upwards  this  organ  constitutes 
less  than  one  third  of  one  per  cent.  (0.333). 

The  spleens  generally  weighed  a  little  more  than  one  quarter  the 
weight  of  the  livers  (27  per  cent). 

No  case  of  diseased  spleen  has  been  reported  in  these  numbers. 

AGE. 

The  oldest  animal,  reported  as  killed  for  beef,  was  aged  fifteen  years, 
and  the  youngest,  six  months.  The  average  age  of  those  thus  killed  was 
a  small  fraction  less  than  four  years. 

WEIGHT. 

The  weights  of  cattle  killed  for  beef  varied  from  a  maximum  of  1,000 
lbs.  to  a  minimum  of  125  lbs.,  net  weight.  The  average  weight  of  all 
killed  was  almost  exactly  400  lbs. 

This  year  the  heaviest  animals  were  found  from  eight  to  nine  years  of 
age.  Forty  are  reported  killed  at  that  age,  their  average  weight  being 
598  lbs.  ;  the  next  heaviest  being  between  seven  and  eight,  of  whom 
thirty-three  averaged  531  lbs.  From  this  age  up  the  weight,  according 
to  these  observations,  sensibly  diminished. 

TEMPERATURE. 

Seven  hundred  and  thirty-five  observations  for  temperature  are  re- 
corded and  tabulated.  Of  these,  204  were  taken  in  the  rectum  or  vagina, 
and  521  in  the  blood  of  the  great  arteries  of  the  neck. 

The  average  of  observations  in  rectum  or  vagina  was  io2°.34  ;  of  those 
in  the  blood,  i02°.09;  of  both  combined,  io2°.i6. 

The  average  of  all  observations  for  temperature  recorded  in  these  and 
former  tables  by  me  is  1020. 18. 

The  highest  temperature  observed  in  rectum  or  vagina  was  io5°.2  ;  in 
blood,  io5°.6. 


io6 
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The  lowest  temperature  observed  in  rectum  or  vagina  was  ioo°  ;  in 
blood,  990. 

The  highest  temperatures  generally  are  noted  to  have  been  in  animals 
which  had  been  irritated — struggling  and  furious — to  an  unusual  degree. 

In  seventy-three  animals  observations  were  made  both  in  rectum  or 
vagina,  and  in  the  blood.  In  seven  of  these  animals  both  thermometers 
registered  the  same  in  blood-vessel  and  in  rectum.  In  six  of  them  the 
blood  temperature  was  the  least  by  about  .37  of  a  degree  for  each  obser- 
vation. In  sixty  of  them  the  blood  temperature  was  the  greatest,  aver- 
aging for  each  case  i°. 

Nevertheless,  on  the  more  extended  scale,  the  average  blood  tempera- 
ture, in  a  set  of  531  animals,  was  found  higher  than  the  average  rectal  or 
vaginal  temperature  in  another  set  of  204  animals. 

Among  these  observations  are  included  thirty-four  taken  by  Dr.  S.  M. 
Finley  at  Fort  Concho,  in  rectum  of  thirty-four  calves,  resulting  as  fol- 
lows : 


Average  temperature 


of  5  calves  under  1  month  of  age, 
"12     "     aged  1-2         "  " 

i<     g      «  11     ^  II  « 

,<  6  «  .,  3_4  ,< 
'  4  «  »  4-5  "  » 
"    i     "        "6         "  " 


103.16 
103.05 
103.16 

103.47 
103.  2 
104. 


These  calves  were  all  very  gentle.  The  differences  of  temperature, 
obtained  at  different  places  by  different  observers,  are  expressed  in 
Table  V. 

Dr.  McLain,  at  Del  Rio,  in  107  observations,  obtained  an  average  of 
101.59. 

Dr.  Finley,  at  Concho,  in  43  observations,  obtained  an  average  of 
103.29.    In  these  are  included  the  preceding  observations  on  calves. 

In  addition  to  the  above  735  observations,  26  observations  of  blood 
temperature  are  recorded  by  Dr.  Robertson,  of  Ringgold,  in  mass,  and 
not  in  detail. 

Dr.  Robertson  reports  their  average  as  ioi°.92,  and  their  correctness  I 
do  not  doubt. 

If  those  are  added  to  all  other  observations  of  temperature  in  these 
tables,  there  will  be  found  956  observations,  giving  an  average  tempera- 
ture of  io2°.i  r. 

I  append  two  tables,  A  and  B,  giving  the  liver  and  spleen  weight 
according  to  age  and  weight  of  animals,  deduced  from  all  observations 
heretofore  made  : 
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Table  A. 


Age. 

Liver  Weight. 

Spleen  Weight. 

Years. 

Lbs.  Oz. 

Lis.  Oz. 

Under  1,  . 

7 

1 

6-37 

1  to   2,  . 

7 

13.86 

1 

7.68 

2  to   3,  . 

8 

1 1.69 

2 

8 

12.55 

5.26 

4  to   5,  . 

9 

2-S1 

*•> 

4-73 

9 

2.6l 

2 

5-25 

9 

7.87  - 

2 

7.46 

7  to  8, 

9 

O.63 

2 

5-47 

8  to  9,  . 

9 

II.85 

2 

4.91 

9  to  10,  . 

10 

2.83 

2 

6.50 

10  to  I  I,  . 

9 

6.3O 

2 

2. 

9 

2 

12  to  13,  . 

8 

4- 

Not  taken. 

13  to  14,  . 

7 

14. 

1 

8.5 

15  to  16,  . 

1 1 

4- 

3 

4- 

Table  B. 

Weight. 

Liver  Weight. 

Spleen  Weight. 

Lbs. 

Lbs.  Oz. 

Lbs.  Oz. 

IOO-49,  ■ 

6 

9.17 

I 

8.61 

150-99,  . 

6 

2.49 

I 

4.85 

6 

2.69 

I 

7-36 

250-99,  . 

7 

8-34 

I 

1 1.64 

300-49,  . 

8 

346 

I 

15.24 

35°-99.  • 

8 

14.40 

1.46 

400-49,  . 

9 

5.05 

*> 

3-31 

450-99,  . 

9 

12.36 

2 

7.40 

500-49,  . 

10 

2.62 

2 

11.40 

550-99,  . 

10 

1.72 

2 

12.90 

600-49,  . 

10 

0.32 

2 

14.84 

650-99,  . 

1 1 

11.29 

3 

4.21 

700-49,  . 

10 

8.S0 

2 

14.80 
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Table  B — continued. 


Weight 

Liver  Weight. 

Spleen  Weight. 

Lbs. 

Lbs.  Oz. 

Lbs.  Oz. 

750-99,  . 

9  12.29 

800-49,  • 

10  9-33 

2  9-33 

850-99,  . 

•3  7- 

2  9. 

1000 

16  4. 

3  4- 

The  following  are  deduced  from  all  observations  hitherto  made  for 
these  reports : 


Average  Reported 
Age  of  all  Ani- 
mals Killed. 

Average  Reported 
Weight. 

Average  Reported 
Weight  of  all 
Livers. 

Average  Reported 
Weight  of  all 
Spleens. 

Average  Temper- 
ature of  all  Ob- 
servations. 

Lbs. 

Lbs.  Oz. 

Lbs.  Oz. 

4%  years,     .  . 

395 

8  15.96 

2  2.22 

102°. 1 1 

Concerning  the  accuracy  of  the  figures  embraced  in  the  foregoing,  it 
may  be  said  that  the  livers  and  spleens  have  been  weighed  carefully  by 
competent  and  conscientious  observers,  and  of  their  general  correctness 
there  can  be  no  doubt.  The  same  may  be  said  of  the  correctness  of  the 
temperature  observations. 

Concerning  the  age  and  weight,  some  of  the  figures  have  been  given 
by  the  butchers,  and  possibly  may  not  be  accurate  as  to  days  and  months, 
or  to  pounds  and  ounces.  But  I  believe  that  such  inaccuracies  are  not 
sufficiently  numerous  or  great  to  vitiate  the  conclusions  drawn  from  the 
figures. 

Since  my  report,  made  last  November,  the  cattle  in  Texas  have  re- 
mained healthy,  and  no  disease  has  become  epidemic  through  the  state. 

Blooded  stock  imported  from  the  North  have,  in  many  instances  as 
heretofore,  succumbed  to  disease,  and  this  in  cases  where  carefully  pre- 
vented from  intermixture  with  native  herds,  or  from  contamination  by 
passing  over  their  pastures  or  trails. 

In  reverting  to  the  question  of  Texas  fever  (so-called),  it  must  be  con- 
fessed that  much  mystery  still  shrouds  its  ultimate  cause  and  mode  of 
dissemination.  Is  it  true  that  Texas  fever,  or  any  other  definite  disease,  is 
produced  among  healthy  herds  of  cattle  in  the  North  by  one  mode  only, 
viz.,  the  passage  of  these  herds  over  trails  or  into  pastures  where  have 
recently  passed  or  pastured  herds  of  Texas  cattle,  themselves  exhibiting 
no  signs  of  disease,  nor  communicating  disease  of  any  kind  to  their  com- 
rades ?  Many  cattle  dealers  and  others  believe  that  this  question  must 
be  answered  in  the  affirmative. 
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One  of  the  reporters  to  the  Department  of  Agriculture,  in  the  "  Report 
on  Contagious  Diseases  of  Domesticated  Animals,"  issued  by  that 
department  during  the  present  year,  speaks  of  it  (page  106)  as  "'a  fact, 
undisputed  by  those  who  have  had  any  experience  with  Texas  or  cattle 
fever,  that  native  Texas  cattle  never  contract  the  fever,  or  show  plain 
symptoms  of  the  same,  so  long  as  they  remain  undisturbed  on  their  native 
range  ;  that,  however,  if  driven  North  at  certain  seasons  of  the  year, 
though  they  themselves  remain  apparently  healthy,  they  will  infect  their 
trails,  pastures,  watering-places,  etc.,  and  thus  communicate  the  disease 
to  such  Northern  cattle  as  may  pass  over  the  same  road,  graze  on  the 
same  range,  or  use  their  watering-places  after  them  ;  that  in  south-west- 
ern Texas,  both  on  the  cattle  ranges  and  the  farms,  only  such  cattle 
contract  the  fever  as  are  imported  from  some  place  farther  north  ;  and 
that  an  animal  affected  with  the  Southern  cattle  fever  never  directly  or 
by  contact  communicates  the  disease  to  other  healthy  cattle." 

Dr.  Salmon,  whose  report  to  the  Commissioner  of  Agriculture  of  his 
"  Investigation  of  Texas  Cattle  Fever  and  Foul  Cholera  "  is  an  admirable 
paper,  writes  (p.  25,  op.  cit.)  concerning  Texas  fever, — "  The  native 
cattle  in  the  infected  districts  seldom,  if  ever,  suffered  from  it.  Milch 
cows,  fat  cattle,  and  working  oxen  were  the  classes  of  animals  generally 
affected,  while  calves,  as  a  rule,  escaped.  The  disease  was  spread  by 
apparently  healthy  cattle,  and  these  cattle  infected  pastures  for  weeks  and 
months  after  leaving  their  native  country.  It  was  only  contracted  from 
infected  grounds.  Sick  animals  seldom,  if  ever,  spread  the  contagion. 
A  fence  was  sufficient  to  arrest  the  disease.  The  only  kind  of  cattle 
that  could  be  imported  into  the  infected  district  with  any  safety  was 
young  calves.  The  disease  almost  invariably  occurred  in  summer  and 
fall,  and  was  arrested  by  a  frost."  Surely  the  writer  was  justified  in  his 
next  sentence  in  saying, — "  This  list  of  characters  is  so  extraordinary,  so 
different  from  what  is  seen  with  any  other  disease." 

I  am  unable  to  find  in  Dr.  Salmon's  able  report,  or  elsewhere,  the 
proof  of  the  existence  of  all  these  characters. 

I  find  numerous  detailed  instances  where  disease  appeared  in  herds  of 
cattle,  no  satisfactory  cause  being  apparent.  Some,  but  not  all,  of  these 
herds  were  affected  after  the  proximity  of  Texas  herds,  but  in  no  case  is 
it  conclusively  shown  that  other  causes  than  the  vicinity  of  a  herd  of 
cattle  from  Texas  were  not  present  to  originate  the  disease  described. 

Here  an  experimentum  cruris  should  show, — 

1st.  A  healthy  herd  of  Northern  cattle  (not  Texas)  in  an  uninfected 
district. 

2d.  The  passage  of  a  herd  of  healthy  cattle  from  Texas  near  the  first 
named  herd. 

3d.  The  appearance  of  disease  in  the  herd  of  healthy  Northern  cattle 
within  a  short  time  (perhaps  a  period  of  incubation)  after  the  passage  of 
the  healthy  Texas  herd. 

4th.  The  absence  of  any  other  cause  that  might  have  induced  the  dis- 
ease in  the  Northern  herd. 
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In  the  absence  of  demonstration  of  a  materies  morbi,  or  a  connecting 
link  of  causation  between  the  two  herds,  not  one  experiment  alone,  even 
as  above  conditioned,  would  suffice,  but  a  sufficient  number  must  be  re- 
corded to  create  a  probability.  The  importance  of,  nay,  the  necessity 
of,  establishing  such  connection,  will  be  more  manifest  when  it  is  consid- 
ered that  for  large  portions  of  the  year  some  Texas  cattle  are  almost  con- 
tinually on  the  drive  or  cattle  trail,  so  that  it  would  be  impossible  for  the 
disease  in  question,  or  any  other  disease,  to  make  its  appearance,  except 
at  a  period  quite  proximate  to  the  passage  of  a  Texas  herd.  Surely  a 
proximity  of  place  or  time  alone  cannot  be  logically  considered  a  cause 
of  disease. 

If  certain  known  causes  in  certain  instances  produced  the  disease  in 
question,  the  possible  existence  of  these  causes,  at  least,  must  be  disproved 
before  the  disease  is  attributed  to  something  else,  more  especially  when 
this  something  else  is  something  so  improbable  in  itself  as  the  fact  of  the 
mere  passage  over  the  trail  where  a  healthy  herd  have  moved, — a  some- 
thing so  improbable  in  itself  as  a  cause  as  to  be  spoken  of  by  one  of  its 
believers  as  "very  paradoxical,  and  contradictory  to  all  known  laws 
which  govern  the  spreading  of  contagious  diseases"  (p.  106,  op.  cit.), 
while  Dr.  Salmon  (p.  14  of  this  report,  before  cited)  says, — "Many  of 
these  facts  are  widely,  and,  I  might  say,  almost  universally,  contested  by 
those  who  pretend  to  understand  this  disease." 

Dr.  E.  M.  Hunt,  the  president  of  this  association,  in  his  report  to  the 
Commissioner  of  Agriculture  (p.  230,  op.  cit.),  writes, — "The  states 
have  great  occasion  to  ask  that  a  series  of  crucial  experiments  shall  de- 
cide whether  (a)  a  Texas  animal  sick  with  the  fever  imparts  the  disease, 
(6)  or  whether  a  well  Texas  animal  may  be  the  host  of  the  virulent  par- 
ticle, (c)  or  what  relation  animals  that  contract  the  disease  from  either  of 
these  bear  to  its  propagation." 

For  myself,  approaching  the  subject  four  years  ago  without  any  skep- 
ticism and  free  from  bias,  I  have  been  forced,  from  very  extensive  corre- 
spondence, study,  and  observation,  to  come  to  the  conclusion  that  it  is  not 
proven  that  "Texas  fever  is  disseminated  habitually,  or  at  all,  by  the 
passage  of  healthy  Texas  cattle  through  a  previously  uninfected  district, 
or  that  this  disease  presents  any  exception  to  the  ordinary  rules  govern- 
ing the  spread  of  disease  of  the  class  to  which  it  belongs." 

Several  gentlemen  have  interested  themselves,  and  given  me  aid  in 
collecting  material  for  this  report. 

Dr.  Ferwood,  on  the  staff  of  Lieut.  General  Sheridan,  and  Dr.  Appel, 
Post  Surgeon  at  Fort  Elliott,  have  written  very  interesting  communica- 
tions concerning  the  dissemination  of  Texas  fever  among  the  herds  near 
Forts  Sill  and  Elliott,  and  Camp  Supply,  Tex.  Drs.  Gardner,  Tesson, 
and  Boyer  have  written  of  the  Texas  fever  appearing  near  Fort  Davis. 

The  bulk  of  observations  made  for  these  tables  has  been  made  by 
Drs.  Ainsworth,  Tesson,  Carter,  Maddox,  Roane,  Buffington,  McLain, 
Boyer,  Finley,  Harmer,  Wolf,  Robinson,  Robertson,  and  Hospital 
Steward  Fegan,  all  of  the  U.  S.  A. 
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Chicago,  November  6th,  1883. 

Oscar  C.  De  Wolf,  M.  D., 

Commissioner  of  Health  : — 

Sir  : — In  compliance  with  your  request,  I  have  investigated  the  nature 
of  the  disease  commonly  termed  "swell-head,"  as  exhibited  by  cattle 
received  at  the  Union. stock-yards,  and  have  the  honor  to  submit  the  fol- 
lowing report : 

I  have  had  an  opportunity  to  examine  personally  only  five  head  of 
these  cattle.  I  am  informed  by  your  inspector,  Mr.  Lamb,  that  a  large 
number  of  such  animals  have  been  received  prior  to  the  commencement 
of  my  investigation,  but  that  the  number  has  diminished  rapidly  in  con- 
sequence of  the  active  measures  which  were  instituted,  under  your  in- 
struction, for  keeping  the  flesh  of  these  animals  out  of  the  Chicago  mar- 
ket. With  your  permission  I  shall  examine  the  animals  which  may  be 
hereafter  received  at  the  yards  ;  though  since  the  nature  of  the  disease  is 
perfectly  apparent  from  the  cases  already  investigated,  such  further  exam- 
ination will  possess  a  scientific  rather  than  a  sanitary  value,  and  need  not 
delay  this  report. 

The  five  animals  examined  belonged  to  four  different  lots  which  had 
been  shipped  from  the  West :  as  to  the  exact  localities  from  which  they 
came,  I  did  not  obtain  definite  information.  All  but  one  of  these  animals 
were  in  poor  condition.  Their  hides  were  rough  and  their  bodies  much 
emaciated.  Each  presented  a  swelling  on  the  face,  the  smallest  tumor 
being  about  as  large  as  an  orange.  This  was  the  least  emaciated  animal 
of  the  lot,  the  largest  having  about  the  size  of  an  average  musk-melon.  In 
three  cases  the  tumor  was  connected  with  the  upper  jaw  ;  in  »ne,  with 
the  lower  jaw  ;  the  fifth  was  located  just  below  the  animal's  eve.  In 
every  case  except  the  last  the  tumor  was  hard  and  resisting,  feeling  and 
cutting  like  gristle  :  at  different  points  softer,  semi-fluctuating  spots  were 
felt.  The  surface  of  the  growth  was  raw  and  ulcerated  ;  a  little  thick  pus 
covered  portions  of  the  ulcer.  Upon  cutting  into  the  mass,  it  was  seen 
that  the  greater  part  of  the  tumor  consisted  of  hard,  white  material, 
which  looked  like  cartilage  gristle,  but  was  discovered  with  the  aid  of 
the  microscope  to  be  an  unusually  firm  connective  tissue.  This  mass  was 
firmly  attached  to  the  bone,  so  that  it  was  not  always  easy  to  distinguish 
the  line  of  separation  between  the  two.  The  bone  itself  was  enlarged 
and  very  soft,  so  that  it  could  be  readily  cut  with  a  strong  knife  ;  it  was 
moreover  honeycombed  with  channels  and  cavities  containing  thick  pus. 
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The  gristly  tissue  outside  of  the  bone  exhibited  cavities  having  similar 
contents.  .  This  pus,  the  walls  of  the  cavities,  and  the  surface  of  the 
ulcers,  contained  numerous  yellow  bodies,  usually  about  as  large  as  pin- 
heads.  My  first  glance  at  these  bodies  raised  a  suspicion  which  the  mi- 
croscope soon  showed  to  be  well  founded  :  these  little  yellow  masses  are 
groups  of  a  microscopic  plant  called  actinomyces :  the  disease  caused  by 
their  growth  in  the  animal's  flesh  has  been  accordingly  named  actinom- 
ycosis. Since  this  disease  has  never,  as  yet,  been  recognized  in  America, 
and  since  it  attacks  men  as  well  as  cattle,  I  shall  take  the  liberty  of  in- 
cluding in  this  report  a  brief  sketch  of  our  present  knowledge  of  the 
subject. 

Our  knowledge  of  the  true  nature  of  this  disease,  like  most  other  recent 
advances  in  pathology,  we  owe  to  the  Germans.  It  had  long  been  known 
in  this  country,  as  well  as  in  Europe,  that  cattle  were  often  afflicted  with 
tumors  upon  the  face,  which  gradually  increased  in  size,  and  finally 
caused  the  death  of  the  animal.  These  tumors  were  supposed  to  be  can- 
cer, sarcoma,  tuberculosis,  etc.,  and  are  still  so  designated  by  veterinary 
surgeons  in  America.  In  1S77,  Bollinger,  Royal  Professor  of  Veterinary 
Medicine  in  Munich,  Bavaria,  discovered  that  these  tumors  contained 
large  numbers  of  a  microscopic  plant,  which  grew  not  only  on  the  sur- 
face, but  also  in  the  interior  of  the  mass,  and  permeated  the  bones.  This 
discovery  of  Bollinger  was  soon  fully  confirmed  by  extensive  observations 
of  cattle  by  other  surgeons.  It  was  found  that  this  particular  plant  was 
present  in  these  tumors.  That  the  plant  actually  causes  the  disease  has 
been  shown  by  Ponfick,  Johne,  and  others.  These  observers  separated 
the  plants  from  the  tumor,  and  introduced  these  isolated  organisms  into 
healthy  animals.  When  thus  inserted  into  the  abdominal  cavity,  or  in- 
jected into  the  blood  of  healthy  cows  and  calves,  the  plants  flourished  lux- 
uriently  in  their  new  abode,  and  caused  the  appearance  of  similar  tumors 
in  these  previously  healthy  animals. 

The  word  "  actinomyces  "  is  compounded  of  two  Greek  words  signify- 
ing radiating  fu?igzis.  The  plant  is  so  named  because  its  parts  radiate 
from  a  central  point,  like  the  spokes  of  a  wheel.  It  is  a  fungus,  belong- 
ing to  the  same  general  family  as  the  moulds  which  grow  upon  jelly, 
moist  bread,  etc.  Other  plants  of  this  family  have  long  been  known  to 
cause  several  diseases  of  men  and  animals  :  ringworm  in  children,  and 
the  mange  in  dogs,  are  familiar  examples  of  diseases  caused  by  fungi. 
Many  of  these  require  air  for  their  growth,  so  that  they  flourish  only  on 
the  surface  of  the  body  ;  some  of  them,  including  the  actinomyces,  can 
maintain  their  existence  in  the  interior  of  the  tissues. 

The  original  habitat  of  the  actinomyces  has  not  as  yet  been  discovered, 
— a  lack  which  is  quite  comprehensible  when  we  remember  that  the 
plant  is  of  microscopic  dimensions,  and  was  discovered  only  six  years  ago. 
It  seems  to  be  originally  a  parasite  upon  grain,  and  to  gain  access  to  the 
animal  with  the  food.  The  reasons  for  this  supposition  are, — first,  that 
this  parasite  has  been  found  as  yet  only  in  grain-eating  animals — the  cow, 
the  hog,  and  man  ;  second,  that  it  usually  grows  in  the  jaws  or  on  the 
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tonsils  ;  third,  numerous  other  fungi  are  known  to  be  parasitic  upon  veg- 
etables :  the  ergot  of  rye  is  a  familiar  example. 

As  has  been  remarked,  these  tumors  usually  occur  around  the  jaws.  It 
has  been  supposed  that  the  parasites,  taken  into  the  mouth  with  the  food, 
gain  entrance  to  the  jaw-bone  through  the  cavities  left  by  carious  teeth. 
I  examined  the  teeth  in  my  cases, — in  one  instance,  that  of  an  old  bullock  : 
several  teeth  were  gone,  and  two  carious  stumps  were  present  on  the 
side  of  the  jaw  affected  by  the  tumor  ;  yet  I  could  not  satisfy  myself  that 
the  growth  had  begun  at  this  point.  It  is  possible  that  the  plant  grows 
downward  between  the  tooth  and  the  gum,  and  thus  invades  the  jaw- 
bone. The  course  of  this  disease  in  cattle  is  various  ; — some  cases  have 
been  known  to  recover  spontaneously  ;  in  others,  energetic  treatment  has, 
in  the  early  stages,  succeeded  in  arresting  the  disease.  After  the  jaw- 
bone becomes  involved,  however,  the  growth  usually  causes  death. 

In  cattle  the  parasite  usually  spreads  through  the  tissues  only  by  con- 
tinuous growth  ;  but  they  occasionally  gain  access  to  the  blood,  and  are 
thus  carried  to  distant  parts  of  the  body,  where  they  produce  similar 
tumors.  In  some  cases  the  lungs  have  been  found  thickly  studded  with 
the  plants,  presenting  a  picture  resembling  tuberculosis. 

Within  the  past  four  years  it  has  been  discovered  that  this  disease 
attacks  not  only  cattle  and  hogs,  but  also  the  human  species  :  more  than 
thirty  cases  of  actinomycosis  in  human  beings  have  already  been  report- 
ed by  German  observers. 

In  man,  the  disease  presents  a  different  aspect  from  that  observed  in 
cattle.  In  many  cases  it  begins  as  a  swelling  of  the  jaw,  and  it  has  been 
demonstrated  that  in  the  human  animal,  at  least,  the  parasite  gains  entrance 
to  the  body  through  the  cavities  of  carious  teeth.  In  other  cases  the 
tumor  appears  not  upon  the  face,  but  upon  the  hand  or  arm  ;  in  fact,  a 
scratch  anywhere  upon  an  exposed  surface  of  the  body  seems  a  possible 
beginning  for  the  disease  in  those  who  are  compelled  to  handle  cattle  or 
grain. 

In  man  the  disease  does  not  remain  localized,  as  is  often  the  case  in 
cattle,  but  rapidly  spreads  to  the  internal  organs  of  the  chest  and  abdomen. 
In  many  cases  the  spinal  column  also  is  invaded  by  the  parasites.  Hence 
the  symptoms  presented  by  the  patient  vary  extremely,  and  often  simu- 
late those  of  other  diseases.  In  nearly  all  cases  thus  far  reported  the 
affection  has  been  supposed  to  be  blood-poisoning,  pysemia,  pleurisy, 
inflammation  of  the  bowels,  Potts's  disease  of  the  spine,  etc.,  the  true 
nature  of  the  complaint  having  been  recognized  only  by  a  post-mortem 
examination.  Hence  it  is  highly  probable  that  the  disease  frequently 
attacks  human  beings  resident  in  infected  districts,  but  is  not  recognized, 
and  is  called  by  some  other  name.  Human  beings  seem  to  afford  a  more 
favorable  soil  than  cattle  for  the  growth  of  the  plant,  since  in  man  the  dis- 
ease is  invariably  fatal.  It  is,  of  course,  possible  that  if  the  nature  of  the 
complaint  be  recognized,  and  treatment  promptly  adopted,  the  disease 
might  be  just  as  curable  in  man  as  in  cattle. 

The  disease  is  contagious, — that  is,  it  can  be  communicated  to  a  healthy 
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animal  by  contact  with  one  already  diseased.  That  it  can  be  communi- 
cated to  men  by  contact  with  diseased  cattle  has  not  as  yet  been  demon- 
strated, but  is  certainly  highly  probable.  Whether  the  spores  of  the 
plant  are  wafted  about  in  the  air,  and  whether  the  disease  can  be  thus 
disseminated,  is  not  yet  determined. 

This  is,  so  far  as  I  am  aware,  the  first  recognition  of  actinomycosis  in 
America, — that  is,  it  is  the  first  time  in  which  the  true  nature  of  the  dis- 
ease called  "  swell-head,"  cancer,  sarcoma,  etc.,  has  been  recognized. 
The  disease  would  appear  to  be  quite  prevalent  among  the  Western  cat- 
tle, if  we  may  judge  from  the  fact  that  scores  of  animals  suffering  from 
it  have  been  received  at  the  stock-yards  within  the  last  few  weeks.  It  is 
to  be  hoped  that  the  importance  of  the  matter  will  be  recognized,  and  the 
disease  investigated  by  stock-raisers  and  veterinary  surgeons  throughout 
the  country  ;  for  the  affection  is,  at  least  in  its  early  stages,  curable,  and 
by  proper  attention  thousands  of  animals  may  be  saved,  and  the  preva- 
lence of  the  disease  correspondingly  limited. 

The  question  which  immediately  concerns  the  health  department,  as 
well  as  the  city  generally,  is,  whether  the  flesh  of  these  animals  is  fit  for 
food.  No  one  who  might  see  the  animals  which  I  examined  would  hesi- 
tate in  saying  that  they  were  in  poor  condition,  and  could  not  furnish 
prime  beef ;  it  is,  indeed,  self-evident,  that  an  animal  whose  jaw-bones  are 
honeycombed  with  pus  and  encumbered  with  tumors  cannot  be  so  well 
nourished  as  a  healthy  one.  In  some  cases,  too,  the  condition  is  aggra- 
vated by  the  spread  of  the  parasitic  growth  to  internal  organs.  It  may 
be  safely  said  that  so  soon  as  the  disease  becomes  firmly  established  in 
the  jaw,  the  animal  deteriorates  daily,  and  cannot  furnish  unobjectionable 
meat. 

That  the  beef  is  dangerous,  however, — that  there  is  a  probability  of 
communicating  the  disease  to  the  human  consumer, — cannot  as  yet  be 
positively  asserted.  All  attempts  hitherto  reported  to  induce  the  disease 
by  feeding  healthy  animals  with  the  infected  meat  have  failed.  More- 
over, the  parasites  are  destroyed  by  thorough  cooking,  which  would, 
therefore,  constitute  an  efficient  protection  against  these  plants,  just  as  it 
does  against  danger  from  that  denizen  of  pork,  the  trichina  spiralis.  Yet 
actinomycosis  certainly  begins,  in  the  human  subject,  in  the  cavities  of 
carious  teeth,  which  afford  the  parasite  an  opportunity  to  grow  into  the 
bone.  Hence  infected  beef,  unless  thoroughly  cooked,  might  possibly 
convey  the  disease  to  man.  At  any  rate,  until  time  is  allowed  for  fur- 
ther investigation  of  the  subject,  prudence  suggests  that  this  meat  be 
avoided. 

The  living  animal  afflicted  with  this  disease  is,  of  course,  a  possible 
source  of  danger  to  human  beings,  as  well  as  to  other  cattle.  Yet  it 
seems  probable  that  this  disease  is  not  communicated  through  the  air  by 
simple  proximity,  as  occurs  with  small-pox  and  scarlet  fever:  actual  con- 
tact with  the  diseased  part  appears  necessary  for  the  communication  of 
the  disease,  that  is,  for  the  transfer  of  the  parasite  from  one  animal  to 
another.    The  fact  that  actinomycosis  has  been  observed  on  the  tongues 
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of  cows,  suggests  the  possibility  that  they  may  have  acquired  the  disease 
by  licking  the  raw  surfaces  of  other  animals  already  suffering  from  it. 

The  actinomyces  found  in  these  animals  seem  to  exhibit  a  slight  dif- 
ference, in  one  respect,  from  those  specimens  which  I  secured  and  exam- 
ined in  Germany.  Two  varieties  of  the  plant  are  already  known  there  : 
it  will  be  decided  by  further  study  whether  mine  is  one  of  these,  or  a  new 
variety  peculiar  to  America. 

Respectfully  yours, 

William  T.  Belfield,  M.  D. 
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PHYSICAL  TRAINING. 

By  Prof.  D.  A.  SARGENT, 
Cambridge,  Mass. 

It  would  be  an  interesting  study  to  look  up  the  history  of  physical 
training,  and  to  trace  the  different  opinions,  epochs,  and  events  which 
have  shaped  and  characterized  the  development  of  this  important  branch 
of  education.  It  would  be  equally  interesting  to  trace  the  probable  influ- 
ence of  different  exercises  upon  the  development  of  a  people  or  a  race. 
From  the  earliest  records  of  the  Persians  and  the  Greeks,  we  find  bodily 
training  playing  an  essential  part  in  the  education  of  youth.  Later  on 
we  find  it  assuming  a  military  and  gladiatorial  aspect  under  the  influence 
of  the  Roman  emperors.  With  the  dawn  of  Christianity  all  kinds  of 
physical  exercises  fell  into  bad  repute.  They  were  revived  again  during 
the  middle  ages  in  the  form  of  knightly  tournaments,  fencing  matches, 
and  festivals. 

In  the  seventeenth  century  they  began  to  assume  an  educational  and 
medical  aspect  in  Germany,  and  were  introduced  in  modified  forms  into 
the  schools  of  Norway,  Sweden,  Denmark,  Switzerland,  France,  and 
Prussia.  In  England  and  Scotland  they  adopted  the  athletic  games  of 
the  Greeks  and  the  competitive  sports  of  the  Middle  Ages.  In  America 
the  German  system  was  first  introduced  in  1825,  at  Northampton,  Mass., 
by  Dr.  Beck  (afterwards  Professor  of  Latin  at  Harvard  college),  who 
was  a  pupil  of  Dr.  Jahn's  in  Germany.  Dr.  Follen  carried  on  the  same 
system  of  gymnastics  in  Boston  and  Cambridge  in  i826-'27.  Our  ath- 
letic sports,  i.  e.,  running,  jumping,  putting  the  shot,  throwing  the  ham- 
mer, rowing,  etc.,  came  to  us  through  English  and  Scotch  descendants. 
Naturally  enough  in  all  ages  the  attention  given  to  the  body  has  been 
dominated  largely  by  the  differences  in  opinion  concerning  the  nature 
and  origin  of  the  mind. 

As  the  same  spirit  that  animated  the  discussions  of  the  past  is  present 
to-day,  let  us  look  for  a  moment  at  the  physiological  results  of  the  differ- 
ent schools  as  they  have  made  themselves  manifest  on  a  colossal  scale 
through  a  nation's  life  and  history.  We  shall  then  be  prepared  to  recog- 
nize the  virtues  and  faults  of  each  school,  and  make  a  selection  of  exer- 
cises that  can  be  adapted  to  our  own  age  and  circumstances.  In  devel- 
oping the  body,  the  Greeks  had  three  grand  objects  in  view, — the  attain- 
ment of  individual  courage  and  strength  as  a  means  of  national  defence  ; 
the  establishment  of  a  physical  basis  for  mental  development ;  the  culti- 
vation of  the  beautiful  in  form  and  proportion. 
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How  well  they  attained  the  first  object,  let  the  heroic  struggle  at  Mara- 
thon answer.  As  the  result  of  the  second  aim,  the  Athenians  raised 
themselves  from  a  condition  of  semi-barbarism  to  the  highest  summit  of 
human  intelligence  in  less  than  two  hundred  years.  The  cultivation  of 
the  beautiful  gave  them  the  finest  proportions  ever  attained  by  man,  and 
left  to  us  the  grandest  specimens  of  art  that  have  ever  been  produced. 

In  course  of  time,  as  the  nation  grew  more  opulent  and  luxurious,  war 
and  maritime  conquest  no  longer  afforded  a  legitimate  outlet  for  accumu- 
lated physical  vigor.  The  intellect  found  no  guiding  star  in  pagan  phi- 
losophy, and  moral  sentiments  were  extinct. 

The  love  of  the  beautiful  grew  into  a  love  for  the  voluptuous.  As  a 
consequence,  poor  Greece  fell  a  prey  to  the  "  madness  of  superfluous 
healths,"  and  buried  herself  in  the  lowest  depths  of  licentiousness. 

The  physical  exercises  of  the  Roman  youth  varied  greatly  from  those 
of  the  Greeks.  The  educational  and  the  medical  element  were  wanting, 
and  only  the  crudest  forms  of  exercises  were  indulged  in.  Those  who 
were  naturally  weak  and  in  need  of  special  training  (among  this  class 
Cicero  is  mentioned)  repaired  to  Greece,  where  they  were  soon  made 
strong  and  vigorous.  At  a  later  period  scientific  gymnastics  was  intro- 
duced at  Rome,  and  for  a  brief  time  occupied  the  attention  of  scholars 
and  gentlemen. 

But  the  spirit  of  the  beautiful  which  infused  itself  into  the  exercises  of 
the  Greeks  found  no  sympathy  in  the  hearts  of  the  Roman  people.  They 
were  by  nature  stern,  martial,  practical,  and  the  energy  of  the  nation 
was  concentrated  upon  the  development  of  its  military  legions.  The  sol- 
diers were  trained  in  swimming,  climbing,  and  the  bearing  of  heavy 
burdens,  in  view  of  increasing  their  strength  and  physical  hardihood,  and 
improving  their  marching  and  fighting  ability. 

The  spoils  of  war  brought  increased  wealth,  and  increased  wealth  its 
ever  accompanying  habits  of  idleness  and  luxury.  The  scholars  and  gen- 
tlemen gave  up  their  exercise,  and  sought  recreation  and  amusement  in 
witnessing  the  physical  exploits  of  others.  The  gymnasia  and  training 
grounds  were  given  over  to  the  professional  athletes.  These  were  en- 
couraged and  supported  by  the  moneyed  gentry,  who  found  their  return 
for  the  interest  manifested  in  the  prizes  won  for  them  by  the  athletes  in 
the  arena. 

With  the  pugilistic  encounters  began  the  gladitorial  combats.  These 
brutal  exhibitions  aroused  the  latent  animalism  of  the  Roman  masses, 
and  led  to  the  most  gigantic  spectacles  of  human  butchery  and  carnage 
the  world  has  ever  seen.  Internal  strife  and  reckless  dissipation  soon 
followed,  exhausting  the  nation's  vital  resources,  and  making  the  brutal 
sports  of  the  arena  seem  tame  and  undesirable.  All  interest  in  physical 
exercise  expired  with  the  downfall  of  the  imperial  state.  Long  before 
this  the  spirit  of  Christianity  had  begun  to  make  itself  felt  throughout  the 
Roman  empire.  The  desecration  of  physical  culture  in  Greece  had 
made  the  Christians  feel  that  no  good  could  come  from  the  development 
of  the  body. 
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The  Roman  persecutions  were  remembered  with  bitterness,  and  the 
awful  orgies  of  the  amphitheatre  had  made  physical  prowess  appear  bru- 
tal and  revolting.  With  the  advance  of  Christianity  the  body  began 
gradually  to  be  neglected  and  despised.  A  powerful  influence  was  ex- 
erted in  this  direction  by  the  advocates  of  the  intellectual  principle,  which 
had  been  advanced  by  Anaxagoras  many  years  before.  With  the  Greeks 
the  mind  and  body  were  treated  as  co-workers,  the  philosopher  and  gym- 
nasiarch  both  giving  instruction  at  the  academy  and  lyceum.  But  under 
the  new  dispensation,  body  and  mind  were  thought  to  have  separate  and 
opposing  interests.  In  fine,  the  body  was  considered  the  source  of  all 
evil,  and  as  such  worthy  of  no  consideration.  The  Platonists,  as  St. 
Augustine  says,  "  hold  that  these  our  mortal  members  do  produce  the 
w  effects  of  fear,  desire,  joy,  and  sorrow,  in  our  bodies  ;  from  which  four 
perturbations  the  whole  inundations  of  man's  enormities  have  their  source 
and  spring,"  which,  in  the  light  of  physiological  science,  is  only  another 
way  of  saying  that  the  condition  of  the  body  affects  the  state  of  the  mind. 
Actuated  by  such  opinions,  with  the  holiest  and  purest  of  motives,  vast 
numbers  of  men  and  women  began  to  withdraw  themselves  from  all  so- 
ciety, and  to  try  to  live  by  contemplation  alone.  Some  fled  to  the  moun- 
tains and  deserts,  fed  upon  roots  and  grasses,  and  slept  wherever  night 
overtook  them.  Others  buried  themselves  in  convents,  caves,  and  mon- 
asteries, and  mortified  the  body  by  hunger,  thirst,  and  unremitting  toil. 
Thousands  upon  thousands  practised  the  strictest  asceticism,  not  only 
denying  themselves  food  and  sufficient  raiment,  but,  like  Simeon,  on  his 
lofty  pedestal,  even  refusing  to  wash  and  be  clean. 

During  this  period  there  was  little  intellectual  strength,  no  real  physi- 
cal hardihood.  Life  centered  around  one  idea,  and  that  idea  was  twisted 
and  contorted  by  the  fervor  and  zeal  of  an  over-stimulated  emotional 
nature.  In  a  few  centuries  more,  fanaticism  ran  wild.  Nations,  like 
individuals,  became  possessed  of  strange  delusions  and  morbid  fancies. 
Millions  of  persons  were  simultaneously  crazed  with  nervous  excitement 
and  emotional  recklessness.  Then  came  those  terrible  moral  epidemics, 
which  have  blackened  the  pages  of  history  and  hampered  the  progress  of 
the  Christian  religion. 

Why  need  we  speak  of  the  "  Trials  of  Innocence,"  the  "  Crusades," 
the  "  Black  Death,"  "  The  Rise  and  Spread  of  the  Flagellants,"  "  The 
Wholesale  Murder  of  the  Jews,"  and  "  The  Dancing  Mania"?  All  of 
these  cruel  delusions,  pathologically  speaking,  come  under  the  same 
category.  All  are  attributable  to  the  same  physical  conditions.  Sud- 
denly the  excitement  abated,  a  brief  prostration  followed,  and  the  people 
awoke  from  their  hallucination,  as  if  from  an  ugly  dream.  With  the 
dawn  of  chivalry  physical  exercises  were  again  revived,  and  fashioned 
after' the  spirit  of  the  age.  With  every  knight,  his  house  was  his  castle, 
and  there  he  felt  bound  to  defend  himself.  Individual  prowess  was  the 
backbone  of  chivalry,  and,  consequently,  every  exercise  which  was  cal- 
culated to  give  it  was  practised  assiduously.  Here  we  have  fencing, 
boxing,  wrestling,  horsemanship  forming  the  essential  part  of  their 
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system  of  training  ;  and  dancing  must  also  be  added,  as  an  adjunct  to 
their  professional  distinction  "  as  the  champions  of  God  and  the  ladies." 

The  highest  interest  in  these  accomplished  exercises  continued  until 
the  downfall  of  the  feudal  system.  A  few  centuries  later,  great  in- 
terest was  awakened  in  physical  training  in  Germany  by  Frederick 
Ludwig  Jahn.  His  system  was  modelled  somewhat  after  the  Greeks, 
with  the  athletic  spirit  left  out.  To  develop  the  body  and  mind  together 
was  the  primary  object.  To  accomplish  this  purpose  gymnastics  was 
introduced  into  the  schools,  and  exercises  in  declaiming,  singing,  etc., 
were  made  a  part  of  the  regular  curriculum  in  the  Turn-Halles  and  at 
gymnastic  societies. 

Interesting  allusions  might  be  made  to  the  influence  of  early  physical 
training  on  the  development  of  the  intellectual  life  of  Germany,  but  that 
would  be  foreign  to  the  main  object  of  this  paper. 

At  the  time  Jahn  began  to  establish  his  Turn-Platz  in  Prussia,  Germany 
was  suffering  under  the  galling  oppression  of  the  French,  by  whom  they 
had  lately  been  subjugated.  .Societies  were  organized  for  the  purpose 
of  producing  a  closer  union  among  the  young  men,  and  arousing  them 
to  patriotism.  The  corrupt  refinements  of  French  manners,  which  had 
been  introduced  into  Germany  prior  to  the  revolution,  had  weakened  and 
relaxed  the  sinews  of  her  youth,  and  left  them  sickly  and  effeminate. 
Jahn  was  prompted  with  the  desire  to  stay  the  demoralized  tendencies 
of  his  countrymen,  and  morally  and  physically  to  regenerate  them.  With 
this  object  in  view  he  set  to  work.  The  result  of  the  late  Franco-Prus- 
sian war  furnished  us  the  sequel.  But  how  were  these  desired  results 
brought  about?  In  looking  over  the  physical  exercises  of  the  Germans, 
we  find  but  little  stress  put  upon  individual  feats,  but  great  attention 
given  to  class  and  squad  exercises.  The  posturing  and  pyramiding 
which  owe  their  development  largely  to  the  Germans,  illustrate  the  point 
which  we  wish  to  make.  Here  the  succsss  of  the  tableaux,  grouping,  or 
act,  as  a  whole,  is  the  thing  to  be  desired.  Each  participant  becomes  a 
unit,  and  sinks  his  individuality  for  the  good  of  the  cause.  Perhaps  the 
figure  is  a  pyramid  :  one  man  may  be  drawn  for  the  base,  another  for  the 
middle,  and  a  third  for  the  apex.  There  are  no  best  places,  for  all  are 
equally  important.  If  one  fails,  the  figure  is  incomplete.  Success  de- 
pends upon  a  joint  interest  and  mutual  responsibility. 

In  the  Scottish  contests,  and  British  sports  and  games,  we  get  the  an- 
tagonizing spirit  and  mutual  fellowship  interest  combined.  In  one  case, 
a  man  represents  himself;  in  another  case,  his  club  or  fraternity. 

In  the  early  history  of  American  settlements  we  find  no  necessity  for 
physical  training.  Breaking  up  ground,  clearing  forests,  and  hunting 
Indians  gave  our  forefathers  all  the  exercise  they  needed,  and  the  domes- 
tic duties  of  a  frontier  life  kept  our  maternal  ancestors  free  from  nervous 
debility  and  muscular  feebleness.  With  increased  wealth,  division  of 
labor,  and  intensified  mental  life,  came  the  necessity  for  more  physical 
exercise. 

How  to  meet  this  necessity  is  the  problem  before  us.    In  briefly  re- 
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viewing  the  subject  from  its  historical  stand-point,  we  get  a  comprehen- 
sive glimpse  of  possibilities,  and  are  better  prepared  to  deal  with  drifts 
and  tendencies.  The  life  of  a  nation  and  the  transactions  of  an  age  bring 
to  light  characteristics  which  are  often  masked  in  the  life  of  an  indi- 
vidual, and  when  reviewed  retrospectively  the  relation  of  cause  and  effect 
is  more  clearly  discerned. 

The  Greeks  have  taught  us  the  danger  of  supreme  physical  develop- 
ment without  moral  stability.  The  Romans  have  shown  us  how  easily 
refined  sensibility  can  become  blunted,  and  course  animal  instincts  gain 
the  ascendancy.  The  early  Christians  have  taught  us  the  perils  of  neg- 
lecting the  body,  mortifying  the  flesh,  and  long  suppressing  the  natural 
sympathies  and  emotions.  In  the  bold,  dashing,  and  gallant  knights  we 
get  the  reflex  influence  of  the  accomplished  arts,  fencing,  boxing,  horse- 
manship, etc..  which  flourished  in  the  age  of  chivalry.  In  the  stolid  but 
persistent  drilling  and  marching  of  the  German  youth,  in  their  feats  of 
the  Turn-Platz,  requiring  unity,  strength,  solidarity,  we  get  the  key  to 
the  same  qualities  which  have  dug  down  into  the  depths  of  science  and 
literature,  and  placed  their  nation  at  once  in  the  foremost  rank  of  the 
military  and  thinking  world. 

In  the  foot-ball  games  of  Rugby  and  Eaton  were  developed  the  grit 
and  tenacity  that  changed  defeat  to  victory  at  Waterloo.  The  cricket- 
matches  and  boat-races  at  Oxford  and  Cambridge  trained  to  vigorous 
manhood  the  champions  of  the  church  and  the  crown  of  England. 

In  reading  the  works  of  Scott,  Christopher  North,  and  many  of  the 
Scottish  divines,  who  can  help  thinking  of  their  power  in  putting  the 
shot,  tossing  the  caper,  and  throwing  the  heavy  hammer? 

Thus  it  is  with  every  kind  of  physical  exercise:  the  qualities  at  first 
required  are  the  qualities  at  length  developed.  Knowing  what  is  desired, 
it  is  an  easy  matter  to  prescribe  the  appropriate  training.  In  this  very 
fact  lies  an  element  of  danger  which  is  well  for  us  to  consider.  There 
should  be  abetter  understanding  as  to  the  physiology  of  exercise,  a  recog- 
nition of  the  supreme  value  of  unity  in  development,  and  more  informa- 
tion as  to  what  constitutes  the  normal  man  for  different  races,  ages, 
and  conditions  in  life.  Until  these  questions  are  settled,  there  will  con- 
tinue to  be  the  widest  differences  in  opinion  as  to  the  kind,  amount, 
and  place  of  physical  training  in  a  scheme  of  education.  The  present 
aspect  of  the  subject  in  Europe  and  in  this  country  furnishes  illustrations 
to  the  point.  Germany,  tired  of  the  dull,  stereotyped  exercises  of  the 
Turnverein,  is  making  a  plea  for  sports  and  games.  England,  perplexed 
with  athletics  run  wild,  is  attempting  to  substitute  a  rational  system  of 
exercise  for  competitive  sports;  while  France  and  Sweden  are  beginning 
to  realize  that  calisthenics  and  free  movements,  though  beneficial  to  the 
cultivation  of  the  graces,  afford  little  or  no  exercise  as  such.  These  are 
the  nations  which  have  given  us  our  ideas  of  physical  training.  In  the 
West  the  German  system  of  gymnastics  predominates.  The  calisthenics 
and  free  movements  of  the  French  are  largely  taught  in  the  fashionable 
seminaries  of  New  England,  while  the  English  sports  and  games  are 
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almost  confined  to  the  higher  schools  and  colleges  of  the  Eastern  and 
Middle  states. 

Inquire  into  the  success  of  these  three  systems  as  adopted  in  America, 
and  you  will  hear  each  one  upheld  by  its  exponent ;  but  investigate,  and 
you  will  find  in  every  case  the  same  defects  and  tendencies  that  are  now 
being  recognized  in  the  nations  of  their  birth.  Yet  no  one  will  deny  that 
Germany,  France,  and  England  have  done  much  for  the  physical  train- 
ing of  their  youth.  In  fact,  the  peculiar  system  of  exercises  adopted  by 
each  nation,  as  we  have  shown,  has  been  the  means  of  intensifying,  as  it 
has  been  the  outcome  of,  the  national  type.  But,  unfortunately,  what 
was  thought  to  be  the  strength  of  each  system  has  proved  to  be  its  weak- 
ness. So  long  as  they  were  little  practised,  the  world  knew  nothing  of 
their  defects;  but  as  soon  as  they  began  to  receive  more  attention,  their 
special  tendencies  and  peculiar  developments  made  themselves  manifest. 
Every  advancement  in  the  art  of  gymnastics,  calisthenics,  and  athletics, 
as  in  every  other  art,  is  attained  at  the  expense  of  individual  complete- 
ness and  a  harmonious  development.  When  excellence  in  the  accom- 
plishment of  particular  feats  and  manoeuvres  is  made  the  primary  object 
of  physical  training,  special  powers  must  necessarily  be  cultivated,  and 
the  result  in  the  end  will  be  injurious  and  not  beneficial  to  health. 

To  enlarge  upon  this  point,  it  would  be  necessary  to  consider  the 
physiology  of  exercise,  and  to  examine  in  detail  the  defects  of  the  national 
training  systems  of  which  we  have  been  speaking. 

What  America  most  needs  is  the  happy  combination  which  the  Euro- 
pean nations  are  trying  to  effect, — the  strength-giving  qualities  of  the 
German  gymnasiums,  the  active  and  energetic  properties  of  the  English 
sports,  and  the  grace  and  suppleness  acquired  from  the  French  calisthen- 
ics, all  regulated,  systematized,  and  adapted  to  our  peculiar  needs  and 
institutions. 

The  highest  development  of  strength,  activity,  and  grace  is  not  com- 
patible in  the  same  individual,  and  consequently  many  persons  prefer  to 
sacrifice  one  in  order  to  gain  the  other.  But  robust,  vigorous  health  is 
only  maintained  in  a  body  in  which  life's  forces  are  well  adjusted  and 
well  balanced. 

The  inevitable  tendency  of  all  progress  is  to  break  down  this  equilib- 
rium, and  to  make  a  man  a  unit  in  a  great  organism,  in  which  he  is 
forced  to  fulfil  some  specific  function  for  the  benefit  of  the  whole.  The 
external  struggle  for  existence,  apart  from  health  considerations,  no 
longer  requires  a  strong,  well  balanced  man.  The  division  of  labor  has 
been  carried  to  such  an  extent  that  it  is  possible  for  one  to  earn  a  liveli- 
hood by  the  employment  of  a  very  few  muscles  and  faculties.  When 
once  a  man's  occupation  furnished  him  all  the  exercise  he  needed  for  the 
maintenance  of  health,  he  is  now  obliged  to  give  what  health  he  has  to 
his  occupation,  and  trust  to  other  resources  to  make  up  the  deficiency. 
This  is  an  evil  recognized  by  political  economists ;  but  they  tell  us 
that  our  schools  and  colleges,  gymnasiums,  athletic  sports,  and  popular 
games  and  amusements,  train  all  the  faculties  of  mind  and  body,  and  pre- 
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pare  one  to  resist  the  health-destroving  tendency  of  one-sided  occupa- 
tions. But  they  forget  that  these  institutions  are  governed  by  the  same 
spirit  that  governs  the  world  at  large — competition,  rivalry,  personal 
vanity  and  the  love  of  personal  distinction,  a  passion  for  excitement,  and  a 
desire  to  accomplish  some  great  feat,  to  win  a  prize  or  the  money  equiva- 
lent, or  gain  celebrity  at  all  hazards.  These  are  the  motives  for  physical 
effort  which  are  back  of  most  of  our  gymnasiums  and  athletic  associa- 
tions. In  themselves  these  motives  may  not  be  deemed  unworthy  of  appro- 
bation, and  they  have  undoubtedly  incited  many  a  listless  man  to  effort. 
But  when  we  consider  that  the  primary  object  of  physical  training  is  the 
strengthening  of  weak  parts,  the  unfolding  of  latent  powers,  and  the  full- 
orbed  and  harmonious  development  of  the  whole  organism  ;  when  we 
consider  that  health,  strength,  and  the  capacity  to  work  long  and  well 
are  the  great  things  to  be  desired, — it  will  readily  be  seen  that  there  is  a 
growing  inconsistency  between  the  ideal  to  be  attained  and  the  methods 
of  attaining  it.  Specializing  in  athletics  will  prove  as  injurious  to  health 
as  specializing  in  business.  Prolonged  practice  of  a  skilled  sport  is  as 
trying  to  the  nervous  system  as  the  practice  of  a  skilled  profession. 

Raising  the  standard  of  a  game  limits  the  number  that  can  play  it,  and 
reduces  its  value  as  an  exercise  and  a  recreation,  making  victory  the 
primary  object,  and  health  and  development  secondary  considerations, 
opens  a  way  for  professional  trickery,  exacts  more  work  than  is  neces- 
sary for  the  welfare  of  the  bod}',  and  invites  dissipation  after  the  victory 
is  won.  Yet  these  are  the  unmistakable  tendencies  which  threaten  to 
impair  the  usefulness  of  some  of  our  popular  physical  exercises,  making 
them  sources  of  evil  rather  than  sources  of  good.  To  prevent  this  ten- 
dency, and  to  make  these  powerful  agents  contribute  their  influence 
towards  the  upbuilding  of  character  and  the  development  of  the  physique, 
are  problems  worthy  the  consideration  of  all. 

Inasmuch  as  our  college  students  raise  thousands  of  dollars  annually 
for  the  support  of  athletic  organizations,  and  are  lampooned  throughout 
the  country  for  the  excessive  interest  they  are  supposed  to  take  in  physi- 
cal exercise,  it  might  naturally  be  suggested  that  the  reform  begin  with 
them  :  but  having  stood  at  the  door  of  one  of  our  largest  universities,  and 
examined  thousands  of  youth  as  to  their  health  and  physical  capacity, 
we  feel  prepared  to  say  that  the  reform  should  begin  in  homes  and  pre- 
paratory schools.  Students  enter  college  trained  in  mind,  but  not  in 
body  ;  and  where  one  fails  for  want  of  mental  ability,  ten  break  down  for 
want  of  physical  stamina.  Many  are  short  in  stature  for  their  age,  or 
tall  and  slender,  with  a  deficiency  of  muscular  strength.  Under  an 
appropriate  system  of  physical  training,  however,  they  make  most  rapid 
advancement,  showing  that  their  bodies  had  been  kept  in  arrears  while 
their  brains  were  developed.  Many  are  ignorant  of  the  first  principles  of 
physiology  and  hygiene,  and  leave  school  with  acquired  defects  which 
are  past  remedying,  but  which  a  little  appropriate  knowledge  and  train- 
ing could  have  obviated.  Not  infrequently  the  students  who  stood  the 
highest  in  the  preparatory  schools  are  taken  with  a  sort  of  mental  dys- 
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pepsia  after  entering  college,  and  devote  most  of  their  energies  to  physi- 
cal exercises.  This  is  invariably  the  case  where  the  preparatory  training 
has  been  forced  and  unnatural. 

If  vou  approach  the  teachers  on  the  subject  of  physical  training,  most 
of  them  will  tell  you  frankly  that  the  school  curriculum  is  made  up  of  so 
many  studies,  that  they  have  so  many  hours  to  teach  so  many  branches 
to  fit  a  youth  for  the  next  grade  or  to  prepare  him  for  college,  and  that 
if  a  pupil  break  down  in  his  attempt  to  keep  up  with  the  requirements 
he  must  drop  out,  and  let  his  parents  and  physician  take  care  of  him  ;  for 
they  hold  that  the  teacher's  province  is  to  train  the  intellects,  and  not  the 
bodies,  of  his  pupils. 

Unmindful  of  the  fact  that  the  intellect  is  sustained  in  its  function  by 
the  same  heart,  lungs,  and  stomach  that  sustain  the  body,  that  the 
period  of  youth  is  the  time  nature  has  set  apart  for  the  growing,  strength- 
ening, and  perfecting  of  the  vital  organism,  and  that  ninety-nine  out  of 
every  hundred  that  graduate  from  our  public  schools  must  necessarily 
earn  their  livelihood  in  occupations  where  health,  physical  stamina,  and 
power  of  endurance,  with  ordinary  intelligence,  will  count  for  more  than 
highly  developed  intellects  without  the  sound  physical  basis.  Inasmuch 
as  millions  are  being  expended  annually  upon  the  education  of  youth, 
who  either  break  down  in  preparing  for  their  life's  work,  or  are  rendered 
useless  or  inefficient  from  the  want  of  a  little  health  and  vigor,  it  would 
seem  that  physical  training  in  its  broadest  and  noblest  acceptation  should 
form  a  part  of  the  regular  school  curriculum.  But  such  a  training  is  not 
to  be  procured  simply  by  making  physical  exercise  a  requirement. 
There  must  be  intelligent  direction  behind  it,  a  thorough  knowledge  of 
the  human  organism,  and  a  wise  adaptation  of  means  to  ends.  This  can 
only  be  secured  by  creating  a  public  sentiment  that  will  place  every 
school  in  the  country  under  the  care  of  a  medical  supervisor. 

Shame  upon  the  civilization  that  puts  a  premium  upon  sickness, 
suffering,  and  death,  and  compels  the  physician  to  sit  in  his  office  and 
wait  serenely  for  the  onslaught  of  disease,  which  a  little  timely  advice 
from  him  could  have  obviated.  The  highest  province  of  the  physician  is 
to  improve  the  hygienic  conditions  of  the  individual,  the  sanitary  condi- 
tion of  the  community,  and  to  prevent  disease  wherever  and  whenever  it 
is  possible.  In  order  the  better  to  discharge  his  humane  office,  he 
should  frequently  be  invited  to  examine  the  children  and  their  surround- 
ings. He  should  be  familiar  enough  with  health  to  know  it  when  he 
sees  it.  He  should  be  educated  to  deal  with  physiological  problems 
before  they  become  pathological.  His  work  should  be  supplemented  by 
the  intelligent  cooperation  of  parents.  They  should  know  something  of 
the  lives  of  their  ancestors,  and  their  mental  and  physical  characteristics, 
their  nationality,  occupation,  and  the  healthfulness  of  the  town  or  city  in 
which  they  were  born.  Parents  should  note  the  same  facts  with  regard 
to  their  own  lives,  keeping  a  history  of  their  accidents,  diseases,  and 
mental  and  physical  conditions  before  and  after  marriage.  The  same 
information,  and  more,  should  be  recorded  respecting  the  lives  of  the 
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children.  The  weight  should  be  taken  at  birth,  and  the  head,  body,  and 
limbs  carefully  measured. 

This  process  should  be  repeated  once  a  year,  at  least,  throughout  the 
whole  period  of  growth  and  development.  The  various  stages  of  denti- 
tion should  be  noted,  the  age  at  which  the  child  begins  to  walk,  the 
resemblances  to  father  or  mother,  and  the  dawning  of  hereditary  traits. 
After  three  or  four  years  the  relative  proportions  of  the  different  parts  of 
the  body  should  be  determined,  and  the  annual  rate  of  increase  in  height, 
weight,  strength,  chest  girth,  etc.,  should  be  carefully  ascertained  and 
recorded.  A  history  of  the  children's  diseases  should  be  kept,  and  the 
peculiar  taste  and  idiosyncrasies  that  accompany  them.  The  first 
appearances  of  morbid  tendencies,  perverted  growths,  and  malforma- 
tions should  be  noted,  and  judicious  efforts  made  to  correct  them  In 
early  life  a  child  should  be  taught  to  respect  his  body,  to  pride  himself 
upon  the  purity  of  his  skin,  the  firmness  of  his  muscles,  and  the  upright- 
ness of  his  figure. 

If  the  house  be  provided  with  a  play-room  or  a  family  gymnasium, 
well  and  good  ;  if  not,  under  the  skilled  directions  of  an  enthusiastic 
parent  the  doors  and  windows,  chairs,  tables,  stoves,  beds,  etc.,  mav  be 
made  to  furnish  appropriate  exercise  for  the  youngster.  The  will  is 
wanted, — that  is  all.  With  some  children  it  is  better  to  trust  largely  to 
the  play  impulse,  being  careful  to  direct  it  into  proper  channels,  and  to 
keep  it  within  bounds.  Once  inspire  a  boy  with  the  idea  that  strength 
depends  upon  health,  and  both  upon  exercise  and  the  right  care  of  the 
bod}-,  and  you  have  lifted  from  his  heart  the  burden  of  labor,  and  taught 
him  the  practical  value  of  cleanliness,  temperance,  and  self-mastery.  Let 
a  few  enterprising  families  carry  out  this  regime  for  a  while,  as  they  have 
in  England  and  in  some  parts  of  this  country,  and  a  public  sentiment  will 
soon  be  aroused  that  will  carry  the  good  work  into  the  schools.  This 
condition  of  affairs  would  presuppose  the  appointment  of  medical  super- 
visors with  their  trained  assistants,  or  teachers  skilled  in  physiological 
science,  and  well  equipped  gvmnasiums  and  play-grounds. 

In  order  to  have  some  basis  for  classification,  it  would  be  necessary  to 
have  physical  examinations  at  the  outset.  If  the  physician  in  charge  has 
had  much  experience  in  his  position,  he  has  computed  his  tables,  and 
knows  the  normal  condition  of  the  typical  boy  for  every  age,  nationality, 
and  class  in  life.  The  facts  solicited  concerning  family  history,  heritage, 
diseases,  etc.,  will  give  him  important  information  as  to  natural  re- 
sources. Then  a  test  of  the  strength  of  various  parts  of  the  body  should 
be  made,  and  compared  with  the  development  of  corresponding  parts. 
A  test  of  the  muscular  sense,  difference  between  right  and  left  hand, 
power  of  the  will  over  the  muscles,  etc.,  would  add  greatly  to  the  value 
of  the  data.  An  examination  of  the  heart,  lungs,  liver,  etc.,  should  be 
made  so  far  as  practicable,  and  the  condition  of  the  skin,  circulation,  res- 
piration, and  relative  size  of  bodv  and  limbs,  etc.,  be  carefully  noticed. 
The  value  of  this  work  would  be  greatly  increased  if  efforts  were  made 
to  ascertain  the  size  of  the  vital  organs  for  different  ages  and  conditions 
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at  autopsies.  A  disproportion  in  the  capacity  of  the  heart,  lungs,  and 
blood-vessels  undoubtedly  lessens  the  range  of  ability,  and  often  invites 
disease. 

From  the  data  ascertained,  it  is  possible  to  form  a  fair  judgment  of  the 
pupil's  condition.  The  course  to  be  pursued  is  shaped  largely  by  the 
results  of  the  examination,  and  the  ideal  to  be  realized.  The  first  object 
is  to  break  up  morbid  tendencies,  strengthen  weak  parts,  and  start  the 
youth  on  the  road  to  vigorous  manhood. 

Unfortunately  nature  has  not  dealt  equally  with  all,  and  in  many  cases 
the  differences  at  the  outset  cannot  be  overcome  in  a  lifetime.  Some  she 
has  richly  endowed  with  splendid  gifts  ;  others  she  has  left  only  an  inher- 
itance of  evil.  To  some  she  has  bequeathed  health,  strength,  and  ability 
to  work ;  to  others,  disease,  feebleness,  and  capacity  to  suffer.  For  some 
she  has  opened  up  glorious  possibilities,  and  paved  the  way  to  grand  and 
lofty  achievements  :  over  others  she  has  placed  her  cruel  restrictions,  and 
established  boundaries  which  never  can  be  surmounted  with  safety.  It 
may  do  in  a  political  sense  to  say  that  all  men  are  created  free  and  equal, 
but  it  cannot  be  proclaimed  in  truth,  physiologically  speaking.  One  of 
the  saddest  lessons  an  ambitious  boy  has  to  learn  is  the  physical  differ- 
ence between  himself  and  his  neighbor;  but  he  should  be  taught  to 
accept  it  manfully  and  courageously,  and  be  true  to  his  own  type  and  his 
own  organism.  Knowing  the  true  condition  of  the  individual,  and  the 
training  most  suited  to  his  particular  case,  it  is  necessary  that  the  physi- 
cian in  charge  have  some  knowledge  of  the  appliances  by  which  specific 
results  may  be  attained.  This  knowledge,  in  a  limited  degree,  is  pos- 
sessed by  professional  trainers,  prize-fighters,  and  men  of  this  stamp,  but 
has  never  been  considered  worthy  the  attention  of  educators  and  men  of 
science.  As  a  consequence,  our  youth  have  been  left  to  choose  their 
own  methods  of  training,  or  have  been  forced  through  some  stereotyped 
system,  which  has  been  adopted  on  grounds  of  economy. 

Not  infrequently  they  have  been  advised  by  parents,  teachers,  or  phy- 
sicians to  take  exercises  that  have  aggravated  natural  defects,  and  imper- 
illed their  health  and  happiness  for  a  lifetime.  Under  the  personal 
direction  of  an  intelligent  gymnast,  an  ordinary  school-room,  as  well 
as  any  other  room,  will  furnish  ample  facilities  for  healthful  exercise. 
Seats,  desks,  books,  windows,  doors,  etc.,  all  can  be  made  to  contribute 
their  share  to  the  development  of  the  body. 

But  such  ability  finds  a  more  lucrative  field  elsewhere,  and,  under  the 
guidance  of  the  regular  teacher,  the  school  furniture  soon  assumes  its 
customary  function.  No  physical  exercises  are  better  adapted  to  school 
purposes  than  those  of  the  modern  gymnasium.  The  grand  aim  of  this 
institution  is  to  give  a  boy  a  harmonious  development,  and  all  its  appa- 
ratus is  arranged  with  this  end  in  view.  Many  of  its  appliances  are 
especially  designed  to  strengthen  natural  weaknesses  and  remedy  natural 
defects.  On  some  of  these  machines  the  condition  of  the  vital  organs 
may  be  affected  by  localizing  the  resistance  to  be  overcome,  and  by  care- 
fully regulating  the  time,  rate,  and  manner  of  movement. 


126 


PHYSICAL  TRAINING. 


There  need  be  no  fear  of  over-exertion,  as  the  apparatus  can  be  adjust- 
ed to  the  strength  of  the  strong  and  the  weakness  of  the  weak.  But  the 
gymnasium  does  not  stop  in  its  usefulness  with  the  strengthening  of  local 
weaknesses,  and  the  relief  of  natural  or  acquired  defects.  It  affords  an 
admirable  opportunity  for  exercise  to  all  classes,  at  all  times  and  all 
seasons.  It  can  be  adapted  to  the  use  of  large  numbers,  its  courses  may 
be  arranged  in  a  progressive  series,  and  all  its  exercises  may  be  so  regu- 
lated and  systematized  as  to  be  made  highly  educational.  The  period- 
ical examinations  and  measurements  which  should  furnish  the  basis  for 
such  a  system  should  also  determine  its  direction  and  limitation  in  special 
cases. 

If  the  gymnasium  is  not  properly  equipped,  and  the  pupils  ai-e  obliged 
to  adapt  themselves  to  the  crude  appliances  with  which  these  institutions 
are  usually  furnished,  it  will  fail  to  meet  the  wants  of  the  classes  most 
needing  the  training  ;  or,  if  the  examinations  are  dispensed  with,  and  the 
accomplishment  of  feats,  the  winning  of  prizes,  and  the  gaining  of  popular 
approbation  are  made  the  chief  incentives  to  effort,  then  the  gymnasium 
will  become  a  training-school  for  specialists,  the  great  majority  of  pupils 
will  want  a  motive  for  faithful  work,  and  the  primary  object  of  its  exist- 
ence, the  symmetrical  building  of  the  body,  will  never  be  realized. 

Though  the  gymnasium  affords  the  best  means  of  physical  training 
from  the  educational  standpoint,  it  is  not  complete  in  itself,  and  should 
frequently  be  supplemented  by  other  exercises.  The  monotony  of  its 
mechanical  movements  should  often  be  relieved  by  recreative  sports  and 
games.  But  here  you  enter  the  realm  of  special  exercises,  and  they 
should  be  used  judiciously.  Did  the  time  permit,  we  should  be  pleased 
to  show  the  effect  of  various  exercises  on  the  same  individual,  and  of  the 
same  exercises  on  different  individuals.  Horseback  riding,  bicycling, 
skating,  etc.,  are  powerful  specifics,  and  furnish  the  best  exercise  possi- 
ble for  certain  conditions.  Many  of  the  so-called  physical  exercises,  like 
military  drill,  owe  their  value  in  education  to  the  moral  training  and 
discipline  they  exact,  and  not  to  their  effect  upon  the  development  of  the 
body.  Not  a  few  of  the  exercises  supposed  to  be  recreative,  really  give 
more  employment  to  the  brain  and  central  nervous  system  than  they  do 
to  the  muscles. 

On  this  ground  objections  may  well  be  made  against  the  extreme  de- 
velopment of  competitive  sports  and  highly  artistic  games  in  our  schools 
and  colleges.  The  intense  rivalry,  social  pressure,  and  popular  glamour 
which  is  behind  these  exercises,  prompt  the  young  athlete  to  train  more 
vigorously  than  he  naturally  would,  and  the  expectation  of  victory  or 
defeat,  with  the  accompanying  excitement,  keeps  the  subject  constantly 
before  him.  If  he  tries  to  do  conscientious  work  in  his  studies  he  makes 
a  double  draft  upon  his  system,  and  is  liable  to  break  down  during  his 
training.  At  the  same  time  the  value  of  competitive  sports  must  be 
recognized.  They  are  splendid  aids  to  discipline,  and  tide  the  young 
over  a  dangerous  period.  They  develop  patience,  perseverance,  cour- 
age, presence  of  mind,  and  many  other  qualities  of  great  value  in  the 
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struggle  of  life.  They  are  too  important  an  adjunct  in  education  to  be 
allowed  to  lose  their  influence  by  being  carried  to  excess.  Efforts  should 
be  made  to  regulate  and  control  athletic  exercises  before  a  reaction  sets 
in  against  them.  It  should  be  the  duty  of  the  medical  supervisor  to 
acquaint  himself  with  the  nature  and  character  of  all  exercises  and 
games.  He  should  also  know  their  specific  value  as  a  means  of  devel- 
oping the  different  parts  of  the  body,  and  he  should  be  able  to  judge  of 
their  physiological  effects  upon  different  constitutions.  He  should  be 
thoroughly  posted  on  dietetics,  bathing,  sleep,  clothing,  and  other  health 
topics,  and  should  be  able  to  give  discriminating  advice  as  to  the  use  of 
these  important  agents. 

Armed  with  this  knowledge,  and  the  data  obtained  from  the  physical 
examinations,  a  course  of  training  can  be  prescribed  which  will  not  only 
tend  to  make  the  weak  strong  and  the  strong  well,  but  a  course  which 
will  actually  attack  the  incipient  forms  of  diseases,  and  fortify  the  system 
against  the  evil  tendencies  of  our  civilization. 

Some  of  the  more  conservative  of  my  hearers  may  say,  Such  an 
elaborate  system  has  much  to  commend  it  in  theory,  but  it  is  thoroughly 
impracticable.  To  meet  this  objection  perphaps  a  brief  review  of  what 
it  really  is  doing  will  not  be  out  of  place.  This  system  was  intro- 
duced into  Harvard  college  four  years  ago,  upon  the  completion  of  the 
Hemenway  gymnasium.  Up  to  that  time  the  old  gymnasium  was  used 
almost  exclusively  by  the  members  of  the  various  athletic  organizations. 
At  the  present  time  the  new  gymnasium  is  used  by  more  than  80  per 
cent,  of  all  the  members  of  the  college.  The  attendance  is  voluntary, 
and  no  inducements  are  held  out  by  the  authorities  except  the  physical 
examinations  and  the  benefit  of  personal  supervision  and  advice.1  But 
this  system  is  not  confined  to  Harvard,  it  has  already  been  introduced  in 
a  modified  form  at  Haverford  college,  Lehigh  University,  Boston  Uni- 
versity, and  at  several  theological  seminaries,  preparatory  schools,  pri- 
vate schools,  and  academies.  John  Hopkins  University,  Cornell  Univer- 
sity, and  Amherst  and  Yale  colleges,  are  making  preparations  for  it. 
Wellesley  and  Smith  colleges,  devoted  to  the  education  of  women  exclu- 
sively, have  this  system,  Brynmawr,  a  newly-founded  college  for  women, 
in  Philadelphia,  is  having  a  gymnasium  built  expressly  for  it.  Many  of 
the  city  gymnasiums,  including  the  Union  of  Boston,  with  a  member- 
ship of  nearly  a  thousand,  have  entered  thoroughly  upon  the  good  work. 
The  great  athletic  associations  of  the  country,  including  New  York,  San 
Francisco,  St.  Louis,  and  Montreal,  are  adopting  the  new  methods. 
The  Montreal  club  has  risen  to  the  dignity  of  the  occasion,  and  appoint- 
ed a  medical  director.  Sanitary  gymnasiums,  founded  on  this  system, 
for  women  and  children,  have  been  opened  in  several  cities  in  the  East, 
and  efforts  are  making  to  carry  the  work  into  various  hospitals  and 
asylums.  In  fact,  from  every  direction  there  is  an  increasing  demand  for 
just  such  a  system  as  we  have  been  advocating.    The  difficulty  is  to  find 

1  The  result  of  this  work  is  making  itself  manifest  in  many  ways,  and  we  shall  hope  to  publish  a 
detailed  account  of  it  at  no  distant  date. 
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well  trained,  enthusiastic,  and  intelligent  exponents  of  it,  for"  the  field  of 
preventive  medicine  is  not  a  lucrative  one.  "  The  object  of  this  associa- 
tion is  the  advancement  of  sanitary  science,  and  the  promotion  of  organi- 
zations and  measures  for  the  practical  application  of  public  hygiene." 

Whatever  is  thought  to  be  detrimental  to  the  physical  condition  of  the 
community,  or  likely  to  invite  disease,  is  thoroughly  discussed,  and  meas- 
ures are  usually  adopted  for  having  the  evil  removed.  That  much  good 
has  been  accomplished  by  this  great  sanitary  movement  no  one  can  deny  ; 
but  in  spite  of  every  effort  to  improve  the  conditions  of  the  public  health, 
thousands  die  annually  of  zymotic  disorders  in  communities  where  no 
immediate  cause  can  be  found,  while  thousands  live  on  in  seeming  de- 
fiance of  disease  and  death,  amidst  the  filthiest  surroundings.  One 
person  contracts  a  fever,  another  diphtheria,  and  a  third  continues  in 
good  health  after  being  exposed  to  the  same  atmospheric  conditions,  and 
subjected  to  the  same  deleterious  influences. 

There  are  cases  which  frequently  occur  to  the  practising  physician, 
and  point  to  causes  beyond  the  realm  of  external  observation. 

We  must  often  look  to  the  condition  of  the  individual,  and  study  his 
physical  structure,  functional  peculiarities,  inheritance,  and  personal 
history,  if  we  would  get  at  the  real  cause  of  disease.  It  is  the  weak  part, 
transmitted  or  acquired,  which  is  first  to  invite  disorder.  We  know  of 
no  better  way  of  finding  this  vulnerable  part  than  by  physical  examina- 
tions, taken  in  connection  with  such  a  history  as  we  have  described.  If 
all  the  health  associations  could  be  induced  to  use  their  influence,  as 
some  are  doing,  in  carrying  on  the  examinations  in  schools,  factories, 
manufactories,  asylums,  hospitals,  penitentiaries,  among  seafaring  men, 
railroad  men,  professional  men,  and  through  all  the  diverse  trades  and 
industries,  we  feel  convinced,  from  our  own  experience,  that  the  data 
would  be  invaluable.  If,  in  connection  with  these  personal  examina- 
tions, small  circulars  could  be  issued,  giving  a  few  words  of  practical 
advice  on  the  care  of  the  body,  adapted  to  the  peculiar  wants  of  different 
constitutions  and  circumstances,  an  interest  would  soon  be  awakened 
that  would  greatly  improve  the  physical  condition  of  the  masses,  and 
found  a  basis  for  a  higher  moral  and  intellectual  life. 
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PHYSICAL  TRAINING. 

By  Prof.  J.  MADISON  WATSON, 
Elizabeth,  N.  J. 

Physical  training  is  the  essential  in  the  evolution  of  animal  life  from 
the  lower  type  and  state  to  the  highest  excellence.  Let  it  be  sharply  dis- 
criminated from  physical  exercise.  The  latter,  necessary  to  mere  exist- 
ence, is  primarily  secured  by  an  irresistible  impulse  of  nature,  common 
ajike  to  man  and  the  lower  animals.  The  kitten,  the  puppy,  the  young 
hare,  the  colt,  the  calf,  the  lamb,  the  kid,  the  fawn,  and  the  child  skip, 
dance,  race,  romp,  frolic,  and  enjoy  to  the  utmost  their  muscular  sense 
in  hearty  sympathy. 

In  their  primitive  state,  Jehovah  pronounced  all  living  creatures  very 
good,  not  perfect.  Even  man,  made  in  the  image  of  God,  and  having 
dominion  over  every  living  thing  of  earth,  "  infirm  of  purpose,"  was 
saved  only  by  work,  discipline,  training.  Man,  the  provident  and  wise 
trainer,  co-worker  with  the  Deity,  has  a  mission  high,  holy,  limitless. 

This  great  country  of  ours  in  its  plastic  state, — with  oceans,  inland  seas, 
chains  of  mountains,  mighty  rivers,  primeval  forests,  every  variety  of  sur- 
face, soil,  climate,  product,  rich  in  all  the  elements  that  prodigal  nature 
could  bestow,  having  a  conglomerate  population  of  all  varieties  of  races 
and  conditions,  unparalleled  in  the  rapidity  of  its  increase,  and  giving 
promise  of  a  material  prosperity  in  the  near  future  heretofore  impossible 
— presents  a  problem  too  vast  and  complex  for  present  comprehension, 
a  problem  whose  successful  solution  involves  the  highest  interests  of 
humanity. 

Though  familiar,  how  bewildering  the  facts  of  this  statement !  How 
impotent  the  mind  of  man  to  forecast  the  physical  and  social  changes  in- 
volved in  the  early  reclamation  of  continental  wastes,  with  the  inevitable 
climatal  diseases,  and  the  indiscriminate  union  of  all  human  races  and 
family  strains!  And  here,  Mr.  President,  it  is  not  too  much  to  claim 
that  this  association  represents  one  of  the  most  important  factors  of  the 
great  problem,  and  that  physical  training  is  the  substructure  of  these  vital 
interests. 

In  this  presence  it  would  be  as  much  a  work  of  supererogation  to  urge 
the  importance  of  physical  culture,  as  that  of  pure  air  or  living  water. 
And  still,  in  practice,  even  men  of  eminence  in  the  learned  professions, 
who  encourage  every  wise  effort  for  special  mental  training,  are  too  com- 
monly content  with  vague  and  general  bodily  exercise,  which  makes 
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nothing  for  aptitude,  special  efficiency,  or  symmetrical  development. 
The  whole  history  of  physical  training  is  a  most  extraordinary  exhibition 
of  man's  fickleness  and  pitiable  vacillations, — at  one  period  made  fierce, 
savage,  and  aggressive  by  exclusive  and  overdone  bodily  discipline — 
illiterate,  immersed  in  narrow  specialties,  and  despising  all  beyond  ;  at 
another,  deifying  the  mind  at  the  expense  of  the  body,  and  lapsing  into 
decadence. 

In  ancient  Attica  and  Ionia  these  two  antagonistic  errors  were  first  co- 
ordinated. The  powers  of  the  mind  and  the  body  were  developed  in 
common,  and  the  resultants  were  incomparable  beauty  of  bodily  form 
and  feature  ;  a  language  unrivalled  in  sweetness,  expressiveness,  and  per- 
fection ;  the  highest  philosophy  ;  the  truest  and  most  inimitable  art.  In 
this  century,  the  adoption  of  a  like  educational  policy  by  Prussia,  during 
the  life  of  Bismarck,  has  accomplished  results  quite  as  wonderful  as  the 
most  marvellous  of  antiquity. 

In  the  last  two  decades  we  have  made  a  decided  advance  in  the  science 
of  physiology  and  hygiene.  The  elemental  laws  of  health,  so  generally 
disseminated,  are  not  without  promise  of  fruitage.  Physicians  of  every 
school  readily  employ  a  modified  materia  medica,  trusting  less  to  drugs, 
and  more  to  air,  water,  electricity,  dress,  exercise,  and  other  natural 
agents.  The  formation  of  numerous  sanitary  associations,  the  establish- 
ment of  national,  state,  and  local  boards  of  health,  and  the  popularization 
of  physical  activities,  mark  the  spirit  of  the  age  and  solicit  the  suggestions 
of  specialists. 

THE  TRAINING  PERIOD. 

First,  let  us  consider  the  fitting  period  for  physical  training.  In  Grote's 
profound  and  elaborate  history  of  Greece  we  are  informed  that  "  From 
the  early  age  of  seven  years,  throughout  his  whole  life  as  youth  and  man, 
no  less  than  as  boy,  the  Spartan  citizen  lived  habitually  in  public,  always 
either  himself  under  drill,  gymnastic  and  military,  or  a  critic  and  specta- 
tor of  others  ;"  that  "  Besides  the  various  descriptions  of  gymnastic  con- 
tests, the  youths  were  instructed  in  the  choric  dances  employed  in  festi- 
vals of  the  gods,  which  contributed  to  impart  to  them  methodized  and 
harmonious  movements  ;"  that,  as  the  grand  purpose  of  the  Lycurgean 
system  was  the  maintenance  of  a  vigorous  breed  of  citizens,  "  The  Spar- 
tan damsels  underwent  a  bodily  training  analogous  to  that  of  the  Spartan 
youth — being  formally  exercised,  and  contending  with  each  other  in  run- 
ning, wrestling,  and  boxing — the  presence  of  the  Spartan  youths,  and 
even  of  the  kings  and  the  body  of  citizens,  at  these  exercises,  lending 
animation  to  the  scene  ;"  and  that  "  In  like  manner,  the  young  women 
marched  in  the  religious  processions,  sang  and  danced  at  particular  festi- 
vals, and  witnessed  as  spectators  the  exercises  and  contentions  of  the 
youths."  We  may  well  conceive  that  such  an  education  imparted  an 
eager  interest  in  physical  might  and  beauty  that  would  incite  fond  and 
enthusiastic  mothers  to  begin  the  bodily  training  of  their  children  at  birth. 

New  York,  the  past  summer,  afforded  a  most  felicitous  illustration  of 
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the  happy  results  of  four-score  years  devoted  to  physical  activities.  An 
eminent  engineer  celebrated  his  eightieth  birthday  by  doing  his  usual 
amount  of  work  with  his  accustomed  energy.  He  arose  at  seven  o'clock, 
indulged  in  his  customary  gymnastic  exercises,  ate  a  breakfast  of  eggs, 
bread,  and  ice-water,  and  then  worked  till  late  in  the  afternoon,  when  a 
dinner  was  served.  Then  came  further  protracted  work,  followed  by  a 
long  walk,  which  closed  a  daily  programme,  strictly  observed  during 
many  years.  Old  friends  knew  that  he  would  not  receive  their  congrat- 
ulations, and  did  not  trouble  him,  during  the  hours  set  apart  for  experi- 
ments. Indeed,  it  is  not  absolutely  certain  that  he  was  aware  that  it  was 
his  eightieth  birthday,  until  numerous  congratulatory  telegrams  arrived. 
One  from  the  Society  of  Workingmen  of  Sweden  stated  that,  in  Sweden, 
he  was  regarded  as  the  foremost  worker  of  the  world. 

A  native  of  Sweden,  at  thirteen  years  of  age  he  joined  a  corps  of 
engineers  who  were  surveying  a  ship  canal,  and  was  placed  in  charge  of 
a  section.  He  visited  England  in  1826,  and  immediately  began  impor- 
tant experiments  with  steam-engines.  Thirteen  years  later  he  came  to 
this  country  to  try  his  fortunes  at  ship-building.  His  surprising  little 
monitor  capped  the  climax  of  his  earlier  successes.  He  is  of  medium 
height  and  robust  figure.  His  features  are  pleasant ;  his  hair  only  slightly 
tinged  with  gray  ;  his  health  perfect ;  his  strength  not  abated.  Upon  the 
site  of  the  small  hut  in  which  he  first  saw  the  light,  stands  a  granite  shaft 
eighteen  feet  in  height,  with  the  inscription,  "John  Ericsson  was  born 
here  in  1S03."  In  this  case  it  is  no  travesty  to  change  "  God  save  the 
king"  to  "God  save  the  foremost  worker  of  the  world." 

KINDS  OF  EXERCISE. 

Asserting,  what  may  be  easily  maintained,  that  continual  physical  train- 
ing should  begin  at  life's  very  dawn,  as  it  alone  can  make  sure  even  the 
best  physical  gifts,  let  us  consider  in  the  second  place  the  kinds  of  exer- 
cise adapted  to  the  entire  period.  It  may  be  well,  however,  first  to  illus- 
trate briefly,  from  history,  the  ideal  aim  of  human  training.  This  ideal 
to-day  is  virtually  that  of  Epaminondas  twenty-four  centuries  since.  He 
mastered  the  gymnastic  and  military  exercises  incumbent  on  every  Theban 
citizen.  But  he  studied  to  acquire  the  maximum  of  activity  rather  than 
of  strength  ;  the  nimble  movements  of  a  runner  and  a  wrestler,  not  the 
heavy  muscularity  of  the  pugilist.  He  also  learned  music,  vocal  and 
instrumental,  and  dancing — in  those  days  including  all  that  belonged  to 
the  graceful,  expressive,  and  emphatic  management  either  of  the  voice 
or  the  body.  He  also  manifested,  from  his  earliest  years,  an  ardent  intel- 
lectual impulse,  and  finally  achieved  intellectual  triumphs,  his  eloquence 
being  effective  even  against  the  best  Athenian  orators.  His  greatest  vir- 
tue was  his  mastery  over  resentful  and  vindictive  passions.  The  results 
of  this  training  are  given  by  his  greatest  enemy  in  the  exclamation, 
"  O  thou  man  of  great  deeds!" 

A  convenient  classification  involves  exercises  for  family  training,  for 
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the  school,  and  for  subsequent  years.  The  corrective,  remedial,  or  med- 
ico-movement exercises  of  early  infancy,  applied  under  the  direction  of 
a  trusty  family  physician,  or  by  a  trained  nurse,  are  of  incalculable  advan- 
tage. Nothing,  then,  can  more  effectively  allay  suffering  and  give  cheer. 
Indeed,  during  this  plastic  period,  local  weakness,  imperfect  develop- 
ment, and  even  hereditary  defects,  may  be  thus  entirely  remedied,  or 
greatly  mitigated. 

From  two  to  seven  years  of  age — the  period  of  childish  wonder,  of 
eager  curiosity,  of  importunate  inquiry,  of  endless  imitation,  and  of  im- 
plicit faith — is  the  children's  germ-time  of  health,  the  parents'  golden 
opportunity.  My  brief  admonition  to  them  is,  Keep  the  home  cleanly, 
and  bright  and  sweet  with  sunshine  and  pure  air.  Garnish  it  with  flow- 
ers, grasses,  leafage,  or  other  simple  objects,  easily  obtainable  by  all. 
Enjoy  daily  music,  if  only  that  of  the  children's  voices.  Set  apart  a  suit- 
able place  in  the  house,  the  barn,  an  out-building,  or  out  of  doors  under 
a  spreading  tree,  for  childish  games  and  physical  training,  both  with  and 
without  apparatus.  Become  the  interested  observer  and  wise  instructor, 
when  at  leisure  or  during  after  hours.  Adopt  a  simple,  wholesome  diet, 
the  first-fruits  of  the  earth  for  food  and  water  for  drink.  Wear  pure 
clothing,  live  a  pure  life,  get  nearer  to  the  great  heart  of  nature,  and  so 
"your  children  shall  rise  up  and  call  you  blessed." 

The  physical  activities  of  the  schooling  period,  from  kindergarten  to 
the  graduation  at  a  college  or  a  university,  include  all  desirable  games 
and  exercises,  done  with  and  without  every  conceivable  apparatus,  im- 
plement, machine,  appliance,  and  tool.  And  still,  for  a  given  grade  and 
period,  the  best  results  of  training  are  secured  with  a  few  select  instru- 
ments and  exercises. 

The  primary  office  of  school  calisthenics  is  to  beautify  and  strengthen 
the  body  by  pleasurable  exercises,  which  shall  develop,  regulate,  and 
perfect  its  parts.  It  is  mainly  recreative,  giving  relief  to  the  mind  while 
gratifying  the  physical  sense.  Hence  some  of  the  essential  elements  of 
success  are, — 

First.  Such  a  natural,  systematic,  and  logical  arrangement,  that  each 
position  and  class  of  movements  shall  suggest  what  is  to  follow,  without 
taxing  the  memory  or  other  mental  faculties. 

Second.  A  simple,  systematic,  and  complete  series  of  commands  is 
necessary,  the  students  taking  the  positions  and  executing  the  classes  of 
movements  in  accordance  therewith.  This  will  render  the  instruction 
intelligible,  give  the  instructor  the  entire  control  of  the  class,  and  enable 
him,  after  the  elementary  movements  are  mastered,  to  command  and 
immediately  secure  thousands  of  beautiful  combinations  without  further 
instruction. 

Third.  The  movements  must  have  a  determined  time,  the  rhythm  or 
division  of  which  shall  be  well  established  in  the  mind.  All  modes  of 
marking  time  should  be  used,  such  as  counting,  phonetics,  recitation, 
and  music.  The  latter  insures  enthusiasm  and  fascination,  and  converts 
indolence  and  sluggishness  into  cheerful  and  vigorous  activity. 
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Fourth.  The  desired  results  of  the  training  can  only  be  secured  by 
healthful  conditions.  These  involve  comfortable,  cleanly,  convenient, 
and  suitable  dress — garments  so  loose  about  the  waist,  chest,  and  neck  as 
not  to  interfere  in  the  least  with  the  action  of  the  respiratory  organs  ; 
pure  out-door  air  in  summer,  and  air  moderately  heated  in  winter,  say 
from  65  to  70  degrees.  But  during  the  continuance  of  the  exercises  the 
windows  should  be  opened  so  that  the  room  may  be  thoroughly  venti- 
lated. At  the  close,  when  a  sensible  perspiration  has  been  produced, 
the  windows  must  be  so  closed  or  regulated  as  to  avoid  all  draughts  of 
air,  and  still  afford,  so  far  as  possible,  a  perfect  ventilation. 

Fifth.  A  definite  time  should  be  adopted  for  daily  exercises.  At  least 
one  exercise  should  be  given  in  connection  with  each  session.  In  large 
schools  the  general  recesses  of  the  regular  sessions  should  be  discontin- 
ued, and  individual  recesses  given  as  needed.  Half  the  time  of  the  gen- 
eral recess  is  usually  lost  in  descending  and  ascending  flights  of  stairs, 
involving  anxiety  and  insubordination,  and  destroying  the  continuity  of 
the  lessons.  Instead  of  the  recess  in  the  middle  of  the  session,  there 
should  be  but  two  short  class-room  recesses,  devoted  to  calisthenics, 
marching,  or  vocal  music,  and  to  thorough  ventilation.  Indeed,  these 
exercises  are  the  safeguard,  whenever,  from  the  condition  of  the  air  or  any 
other  cause,  classes  become  restless,  listless,  or  inattentive.  This  is  espe- 
cially true  in  the  country,  where  rural  occupations  in  the  open  air  unfit 
youth  for  in-door  confinement  and  fixed  and  continued  attention.  There 
the  best  results  can  only  be  secured  in  connection  with  frequent  physical 
exercise. 

These  elements  of  success  require  an  extensive  and  varied  system  of 
light  gymnastics,  both  with  and  without  apparatus,  well  adajated  to  all 
places,  ages,  and  conditions  in  life,  to  individuals  and  classes,  and  to  both 
sexes,  thus  successfully  providing  for  the  social  element.  That  we  may 
intelligently  and  fully  appreciate  the  requisites  of  such  a  system,  let  us 
remember  that  the  lungs,  voice,  organs  of  speech,  features,  joints,  sinews, 
and  all  the  voluntary  muscles,  are  susceptible  of  and  should  receive  spe- 
cial physical  training.  While  the  exercises  without  apparatus  have  their 
special  advantages,  and  satisfy  nearly  all  these  conditions,  in  order  to 
secure  greater  variety  and  precision,  more  rapid  development  and  pro- 
longed interest,  apparatus  of  the  right  kind  is  almost  indispensable. 
Wooden  wands,  dumb-bells,  hand  rings,  and  Indian  clubs  are  the  leading 
movable  implements  for  school  and  family  use.  Slight,  simple,  and 
always  available,  they  afford  an  almost  unlimited  number  of  the  most 
varied,  graceful,  and  powerful  exercises,  bringing  into  play  every  mus- 
cle, joint,  and  member  of  the  human  bod)'. 

GYMNASIA  AND  INSTRUCTORS. 

Though  something  more  than  rudimental,  and  altogether  admirable, 
these  exercises  do  not  occupy  the  larger  place,  the  field  of  greatest  inter- 
est, of  unlimited  promise  and  possibility.     This  field  can  only  be  occu- 
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pied  by  the  gymnasium  of  to-day,  which  combines  all  the  excellences  of 
ancient  and  mediaeval  gymnastics  with  the  thousand  varieties  of  modern 
apparatus  and  the  myriad  exercises  connected  therewith.  The  gymna- 
sium, in  charge  of  a  competent  instructor,  is  to-day  an  essential  of  every 
thoroughly  equipped  institution  of  learning  beyond  the  primary  school, 
of  whatever  name  or  nature.  This  is  especially  true  of  the  public  gram- 
mar school,  high  school,  college,  and  university;  of  reformatory,  trade, 
agricultural,  and  military  schools ;  and  of  theological  seminaries,  medi- 
cal colleges,  and  teachers'  normal  schools. 

Let  the  gymnasium  here,  as  in  Prussia,  win  the  first  place  in  our  sys- 
tem of  education,  so  that  popular  schools  of  the  higher  grades  shall  be 
known  as  gymnasia.  Let  every  considerable  town  have  its  gymnasium, 
or  central  grammar  school  with  a  gymnastic  department,  as  well  as  every 
large  grammar  or  high  school  of  the  city.  An  additional  story,  with  a 
sloping  roof  and  supplying  all  the  requirements  of  a  good  gymnasium, 
cannot  materially  increase  the  cost  of  a  new  building. 

The  most  effective  means  for  the  accomplishment  of  these  results  are, — 
that  all  national  and  state  aid  to  public  schools,  and  all  college  or  other 
educational  endowments,  be  conditional,  requiring  effective  physical  train- 
ing ;  that  physical  culture  be  made  a  part  of  the  regular  curriculum,  and  a 
practical  knowledge  of  gymnastics  a  requisite  for  graduation  ;  and  that 
students  have  not  only  the  opportunity  and  means  to  counteract  and 
overcome  cases  of  abnornal  development  or  weakness,  and  to  secure  and 
maintain  the  uniform  development  of  all  the  muscles  of  the  body,  but 
that  they  have  wise  supervision  and  instruction. 

Let  it  be  known  that  in  the  employment  of  teachers,  those  having  a 
practical  knowledge  of  school  gymnastics  will  be  preferred.  The  salary 
should  be  liberal  and  the  position  permanent.  The  superintendent  and 
instructor  of  a  college  or  university  gymnasium  should  be  not  only  a 
superior  gymnast,  but  a  teacher  of  liberal  culture,  an  educated  physician, 
a  member  of  the  faculty,  and  supreme  in  his  own  department.  With 
competent  provision  and  intelligent  supervision  will  come  bodily  inspec- 
tion, the  gradation  and  classification  of  students  with  reference  to  indi- 
vidual conditions  and  needs,  and  the  adoption  of  progressive  courses  of 
elementary  exercise,  ever  widening  and  ascending,  until  the  transfer  is 
made  to  regular  gymnastics  with  fixed  apparatus,  and  a  permanent  in- 
terest secured. 

VOCAL  GYMNASTICS. 

Vocal  gymnastics,  though  transcendently  interesting  and  important,  is 
so  generally  neglected,  so  indifferently  taught,  even  in  our  best  institu- 
tions of  learning,  that  it  justly  claims  the  special  consideration  of  this 
representative  body.  It  involves  the  development  and  training  of  the 
respiratory  organs,  of  the  organs  of  speech,  and  of  the  voice.  The  res- 
piratory organs  should  receive  such  special  daily  exercise  as  shall  tend 
to  enlarge,  invigorate,  and  bring  under  the  control  of  the  will,  the  entire 
breathing  apparatus,  so  that,  even  under  the  most  trying  and  extraordinary 
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circumstances,  a  perfect  respiration  may  be  secured.  The  vocal  muscles 
receive  nerves  from  the  brain,  and  are  also  under  the  guidance  of  the  will. 
The  muscles  of  the  organs  of  speech  are  the  chief  agents  of  expression  in 
man.  When  disciplined  to  act  smoothly  and  with  perfect  freedom,  they 
add  greatly  to  the  beauty  of  the  human  countenance.  A  well  trained 
and  musical  voice,  with  its  graceful  and  easy  articulation  and  its  infinitely 
varied  .and  precise  movements,  in  conversation,  oratory,  and  song,  pos- 
sesses marvellous  powers  of  fascination.  It  makes  the  very  difficulties 
of  articulation  tributary,  serving  as  elements  of  force  and  beauty  in  de- 
livery. Vocal  gymnastics,  properly  employed,  commands,  and  wards 
the  citadel  of  health,  and  wins  social  and  political  distinction. 

The  present  season  supplies  a  most  striking  illustration  of  the  inhar- 
monious and  unfortunate  results  of  neglect  in  this  direction.  A  metro- 
politan hall  is  crowded  to  its  walls  by  a  brilliant  audience,  assembled 
to  hear  the  first  lecture  of  a  distinguished  foreign  poet  and  essayist,  and 
to  honor  the  worthy  son  of  a  noble  father.  He  is  escorted  to  the  plat- 
form by  gentlemen  of  high  social  and  literary  standing.  Faultlessly 
attired  and  of  winning  presence,  he  is  welcomed  by  a  gentle  burst  of 
hand-clapping,  to  which  he  responds  by  bows  and  smiles.  At  the  close 
of  a  stirring  introductory  speech  by  the  chairman,  he  steps  forward  and 
is  again  applauded.  When  all  are  silent  with  expectation,  he  begins  his 
discourse.  Confined  to  his  printed  lecture,  and  gesturing  only  with  his 
head,  he  speaks  in  a  low,  harsh  tone,  with  mouth  nearly  closed  and 
pursed-up  lips,  smothering  most  of  his  consonant  sounds,  and  dropping 
his  voice  at  the  close  of  each  sentence  so  that  the  last  two  or  three  words 
are  inaudible  at  a  rod's  distance.  Anxiety  to  understand  the  speaker 
finally  overcomes  forbearance,  and  he  is  interrupted  by  cries  of"  Loud- 
er !  "  and  "  We  cannot  understand  you."  The  audience  listen  with  rapt 
attention  to  catch  every  word  possible  of  the  admirable  lecture,  and  ap- 
plaud long  and  loudly  at  its  close.  How  fitting  the  illustration,  how 
needless  all  comment ! 

GYMNASTICS  AND  GAMES. 

Gymnastics  is  never  to  be  used  as  a  substitute  for  plays.  Indeed, 
properly  employed,  nothing  else  gives  so  good  an  appetite  for  innocent 
out-door  life,  or  so  great  a  desire  for  natural  spontaneous  exercise.  Dur- 
ing the  most  interesting  period  of  childhood,  let  no  attempt  be  made  to 
suppress  the  animal  energy  and  untamed  enjoyment  of  the  vigorous  child, 
be  it  boy  or  girl. 

In  advancing  youth  and  throughout  the  schooling  period,  physical 
sports  and  games,  such  as  running,  jumping,  hare  and  hounds,  base-ball, 
foot-ball,  cricket,  lawn  tennis,  lacrosse,  and  boating,  under  proper  guid- 
ance and  restrictions,  are  admirable,  and  they  should  receive  encourage- 
ment and  support.  They  are,  however,  mainly  recreative,  for  general 
invigoration,  used  most  by  those  who  need  them  least,  too  often  not 
made  a  happy  means  to  a  noble  end.    Physical  training  attains  its  aim 


136 


PHYSICAL  TRAINING. 


when  it  prepares  the  young  to  take  an  intelligent,  serious,  and  lasting 
interest  in  their  own  physical  culture  and  development — an  end  vastly 
higher  than  interest  in  school  or  college  sports. 

In  the  early  days  of  existence,  when  man  had  to  establish  his  dominion 
over  the  beasts  of  the  field  and  the  brutes  of  the  forest,  when  the  inferior 
tribes,  hardly  emancipated  from  the  lower  forms  of  life,  crept  out  of 
caves  and  huts  to  see  the  nobler  races  go  forth  to  exercise  those  rude  arts 
of  war,  hunting  and  revelling,  which  alone  marked  their  standard  of 
civilization,  there  was  a  nobility,  sprung  from  necessity,  which  richly 
deserved  the  name. 

But  now,  to  live  for  nothing  but  hunting,  fishing,  boating,  and  athletic 
sports  ;  now,  when  these  arts  have  degenerated  into  childish  imitations, — . 
to  live  for  them  is  simply  ignoble.  The  cultivation  of  human  muscle,  of 
brawn  without  brain,  of  professional  athletes,  for  gamblings  and  public 
struggles  for  money  or  fame,  is  degrading, — a  crime  against  humanity. 

SUBSEQUENT  EXERCISES. 

Physical  exercises  subsequent  to  the  schooling  period,  however  sym- 
metrical the  education,  should  be  employed  with  the  same  regularity,  if 
not  to  the  same  degree,  as  mental  activities.  Let  the  fact  be  fully  recog- 
nized and  acted  upon,  that  training  alone  insures  retaining  ;  that  length 
of  life  and  prolonged  happiness  depend  on  the  continued  cultivation  of 
mental  and  physical  existence  beyond  all  else.  Ceasing  to  learn  is  be- 
ginning to  die.  Schooling  is  not  only  needed  for  girls  and  boys,  but  for 
men  and  women  through  every  phase  of  life,  if  they  would  complete 
their  career.  The  early  interest  and  enthusiasm  awakened  in  gymnas- 
tics, and  the  skill  acquired  by  systematic  training,  may  easily  be  per- 
petuated. In  this  respect  the  maxim,  "  The  child  is  father  of  the  man," 
is  no  less  true  than  the  proverb,  "Train  up  a  child  in  the  way  he  should 
go,  and  when  he  is  old  he  will  not  depart  from  it." 

In  conclusion,  permit  me  briefly  to  refer  to  two  results,  "  devoutly  to 
be  wished,"  which  must  inevitably  follow  the  perfect  consummation  of 
physical  training.  First,  the  practical  knowledge  of  the  mechanism  of 
God's  crowning  work,  the  human  body,  of  the  wonder-working  hand, 
the  source  of  man's  supremacy,  is  such  a  personal  revelation  of  aptitude 
as  must  tend  to  a  diversity  of  callings,  thus  supplying  from  the  yearly 
graduates  of  educational  institutions,  who  now  crowd  the  professions, 
the  intelligent,  trained,  and  cultured  recruits  so  greatly  needed  in  all  hu- 
man occupations.  Second,  this  knowledge  should  awaken  such  a  genu- 
ine admiration  and  reverence  for  the  human  body  as  shall  tend  to  shield 
it  from  intemperance,  fashionable  folly,  sad  sins  of  omission  and  com- 
mission, gross  immorality,  and  criminal  violence.  It  also  should  aid  us 
to  discern  in  this  body  God's  living  temple,  whose  open  portals  must  be 
guarded  day  and  night  from  every  approach  of  evil, — a  temple  to  be 
cleansed,  garnished,  beautified,  and  made  meet  for  the  indwelling  of  the 
Holy  Spirit. 


XVI. 

SCHOOL  HYGIENE. 

By  CHARLES  J.  LUNDY,  A.M.,  M.D., 

PROFESSOR  OF  DISEASES  OF  THE    EYE,  EAR,  AND  THROAT,  IN  THE    MICHIGAN  COLLEGE  OF 

MEDICINE,  DETROIT. 

Mr.  President,  Ladies,  and  Gentlemen  :  In  a  short  paper  on 
school  hygiene,  it  would  not  be  appropriate  to  discuss  the  system  of  edu- 
cation pursued  in  our  public  schools  ;  and  I  trust  that  my  remarks  will 
in  no  way  be  construed  as  a  criticism  of  that  system.  It  may  be  neces- 
sary, however,  to  point  out  some  of  the  ill  effects  incident  to  the  pursuit 
of  studies  under  that  system.  To  do  this,  and  to  suggest  remedies  for 
these  ill  effects,  in  so  far  as  I  am  able,  will  be  the  object  of  this  paper. 

I  believe  it  will  be  admitted,  by  a  majority  of  careful  observers,  that 
the  course  of  study  pursued  in  most  public  schools,  and  also  in  many 
academies  and  seminaries,  embraces  too  many  subjects.  This  necessi- 
tates too  many  hours  of  study  and  recitation  at  school,  and  also  requires 
the  pupil  to  spend  much  time  in  study  at  home.  For  the  average  pupil, 
the  hours  required  for  preparation  and  recitation  are  entirely  too  long. 
Eight,  ten,  and,  in  some  cases,  even  twelve  hours  per  day  are  devoted  to 
study  and  recitation.  For  example:  Miss  L.,  who  is  now  under  my 
care  for  an  affection  of  the  eye,  recites  six  times  a  day,  and  each  recita- 
tion occupies  forty-five  minutes.  She  is  expected  to  study,  and  does 
study,  five  hours  at  home  every  day,  in  addition  to  which  she  studies 
music.  She  is  a  bright,  intelligent  young  girl,  and  learns  easily,  but  she 
complains  that  her  work  is  too  hard.  Need  I  add  that  she  is  nervous? 
No,  it  is  not  necessary,  for  it  would  be  remarkable  if  she  were  not. 

Some  time  since,  the  question  of  overwork  in  the  schools  was  discussed 
in  New  York  ;  and  during  that  discussion  some  startling  facts  were  brought 
to  light.  It  was  shown  that  many  pupils  in  the  higher  grades,  and  in  the 
grammar  schools,  spent  from  ten  to  thirteen  hours  per  day  in  study  and 
recitation.  This  was  the  case  even  in  the  ordinary  every-day  work  of  the 
school  ;  but  at  certain  periods  matters  were  much  worse.  In  most,  if  not 
in  all,  schools  and  academies,  there  is  pursued  at  times  a  system  of  study 
commonly  known  as  the  cramming  system.  During  certain. portions  of 
each  month,  or  each  quarter,  or  each  semester,  as  the  case  may  be,  the 
pupils  are  urged,  if  not  actually  forced,  to  make  extensive  reviews  of  sub- 
jects hurriedly  gone  over,  and  but  imperfectly  learned,  some  weeks  or 
months  before.  This  cramming  process  is  occasionally  kept  up  for  sev- 
eral weeks  at  a  time,  to  the  end  that  the  pupils  may  pass  well  in  their 
examinations.    There  is  excited  a  sharp  rivalry  among  the  pupils,  and 
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this  rivalry  is  often  unwisely  encouraged  by  the  teachers  ;  for  the  teacher 
is  anxious  to  show  the  school  superintendent,  or  the  school  board,  how 
rapidly  pupils  advance  under  his  or  her  care.  This  is  a  pernicious  prac- 
tice, and  cannot  be  too  strongly  condemned.  It  subjects  the  pupil  to  un- 
natural mental  strain,  and  the  result  is  what  might  be  expected. 

VVhy  do  so  many  pupils  drop  out  of  the  classes,  and  leave  school  at  the 
end  of  one,  two,  or  three  months  after  the  beginning  of  the  school  year? 
It  was  shown  in  the  New  York  schools  that  the  average  attendance  was 
less  than  50  per  cent,  of  the  number  of  pupils  enrolled.  It  was  estimated 
that  three  fourths  of  this  absenteeism  was  due  to  sickness.  Of  course, 
much  of  that  sickness  was,  in  a  measure,  unavoidable,  or  at  least  was  not 
due  to  school  work.  But  that  much  of  this  sickness  and  absenteeism  was 
due  to  cramming  and  overwork  there  can  be  no  reasonable  doubt.  The 
experience  of  every  physician  will  bear  testimony  to  the  correctness  of  this 
statement.  Indeed,  the  timely  interference  of  the  physician,  in  advising 
weak,  delicate  pupils  to  leave  school,  often  averts  the  impending  danger  of 
prostration  from  overwork.  Need  I  say  that  nervous  excitability,  with  ulti- 
mate prostration,  headaches,  impaired  digestion,  lack  of  proper  physical 
development,  and  myopia,  are  among  the  many  bad  results  of  the  exciting 
competition  and  the  long  hours  of  study,  especially  when  much  of  the 
pupil's  time  is  spent  in  badly  lighted  and  badly  ventilated  school-rooms. 

The  importance  of  thorough  ventilation  of  school-rooms  cannot  be  over- 
estimated. With  a  large  number  of  pupils  in  a  single  room,  the  atmos- 
phere soon  becomes  contaminated  by  exhalations  from  lungs  and  skin. 
In  many  schools  the  lack  of  proper  ventilation  is  painfully  manifest,  es- 
pecially in  winter  months.  I  venture  the  assertion,  and  without  fear  of 
successful  refutation,  that  not  one  in  three  of  all  the  school  buildings  in 
this  great  state  of  Michigan  is  properly  lighted  and  properly  ventilated: 
this,  too,  in  a  state  that  is  a  most  liberal  patron  of  education — a  state 
noted  among  all  states  as  having  a  superior  educational  system.  And 
what  is  true  of  Michigan  schools  is  true  of  the  schools  in  other  states. 

To  compensate  for  the  lack  of  proper  ventilation,  teachei's  sometimes 
resort  to  opening  the  windows  of  the  school-room  to  admit  fresh  air.  It 
will  at  once  be  seen  that  this  remedy  is  as  bad  as  the  defect  it  is  intended 
to  correct.  A  draft  of  cold  air  is  allowed  to  blow  directly  upon  the 
pupils  who  sit  in  proximity  to  the  window  :  the  body  is  suddenly  chilled, 
and  a  cold  is  the  result.  When  the  body  is  at  rest  the  surface  is  easily 
chilled,  and  under  such  circumstances  the  pupil  catches  cold  (in  the  ordi- 
nary acceptance  of  the  term)  from  comparatively  slight  causes.  Repeti- 
tions of  these  colds  lead  to  chronic  catarrhal  affections  of  the  nose,  throat, 
and  ears.  In  this  connection  I  may  say,  that  in  many  cases  the  temper- 
ature of  the  room  becomes  too  high,  owing  to  imperfect  ventilation.  In 
the  majority  of  school-rooms  the  temperature  ranges  from  70°  to  76°,  or 
even  78°,  whereas  it  should  not  be  more  than  68°  or  700.  In  Europe  a 
temperature  for  school-rooms  of  68°  is  thought  quite  high,  and  a  much 
lower  temperature  usually  prevails.  The  warm  atmosphere  is  injurious 
and  unhealthful,  and  relaxes  and  debilitates  the  system.    When  pupils 
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leave  a  warm,  dry  atmosphere,  with  pores  open  and  systems  relaxed,  and 
go  directly  out  into  the  damp  frosty  air  of  a  midwinter  day,  they  are  very 
liable  to  suffer  in  consequence.  This  it  may  be  impossible  to  entirely 
avoid,  but  if  the  temperature  of  a  room  is  68°  or  700,  and  the  atmosphere 
is  pui-e,  the  system  is  not  so  likely  to  be  relaxed  as  it  would  be  by  an  im- 
pure atmosphere  of  760  or  7S0  ;  and  every  careful  observer  knows  that 
when  the  system  is  relaxed  is  a  time  of  great  danger  from  sudden  expos- 
ure to  a  cold  atmosphere. 

SEATS  AND  DESKS. 

The  construction  and  arrangement  of  seats  and  desks  are  worthy  of  at 
least  a  passing  notice.  Although  the  American  schools  are  genei-ally 
provided  with  better  seats  and  desks  than  are  the  schools  of  most  Euro- 
pean countries,  yet  there  is  room  for  improvement  even  here.  If  seats 
and  desks  are  faulty  in  their  construction,  or  if  they  are  not  properly 
suited  to  the  size  of  the  pupil,  they  tend  to  produce  deformity. 

It  is  not  necessary  to  discuss  here  the  subject  of  deformities  in  general, 
or  the  ease  with  which  deformity  may  be  produced  in  the  young  and 
growing  child.  The  facts  are,  that  a  vast  majority  of  deformities  occur 
during  the  school  age.  Eulenburg,  the  noted  orthopedic  surgeon,  states 
that  90  per  cent,  of  all  cases  of  spinal  curvature,  not  due  to  special  dis- 
ease, occur  during  school  life.  In  Switzerland,  according  to  Liebrich, 
20  per  cent,  of  all  school  bovs  and  40  per  cent,  of  all  school  girls  have 
one  shoulder  higher  than  the  other. 

Dr.  D.  H.  Agnew,  the  well  known  Philadelphia  author  and  surgeon, 
gives,  as  the  principal  causes  of  spinal  curvature,  "  unequal  exercise  of 
muscular  power  on  both  sides  of  the  spine,"  and  "  occupations."  The 
same  author  further  states, — "  I  am  disposed  to  think  that  partial  or  un- 
equal use  of  the  muscular  system  is  most  commonly  concerned  in  devel- 
oping lateral  curvature  of  the  spine."  It  is  not  necessary  to  discuss  here, 
even  did  time  and  space  permit,  how  faulty  and  unnatural  positions  of 
the  body  may  give  rise  to  deformity,  or  the  modus  operandi  by  which 
the  deformity  is  produced. 

Although  it  is  very  probable  that  a  comparatively  small  number  of 
deformities  occur  in  this  country,  as  the  result  of  badly  constructed  and 
badly  arranged  seats  and  desks,  yet  we  cannot  afford  to  disregard  this 
matter.  Unless  we  would  have  our  children  less  beautiful  in  form  and 
figure  than  nature  intended  them  to  be,  we  should  not  allow  them  to 
spend  several  hours,  day  after  day,  year  in  and  year  out,  in  seats  and 
before  desks  not  properly  adapted  to  them.  Different  pupils  of  the  same 
age  will  attain  different  degrees  of  advancement ;  and  the  higher  the 
grade  the  larger  the  seat  and  the  higher  the  desk.  Then,  again,  pupils 
of  the  same  grade  will  differ  greatly  as  to  height  of  body  and  length  of 
limb.  Thus  it  will  be  seen  that  the  proper  seating  of  the  pupils  in  the 
school-room  is  no  easy  matter. 

The  seat  should  be  so  constructed  as  to  support  nearly  the  whole  length 
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of  the  thigh  as  well  as  the  pelvis.  The  seat  should  be  of  such  height  as 
to  permit  the  sole  of  the  shoe  to  rest  comfortably  upon  the  floor.  I  have 
observed  many  instances  in  which  the  feet  hung  suspended  between  the 
seat  and  the  floor  because  the  seat  was  too  high. 

Every  seat  should  have  a  back,  either  straight  or  but  slightly  curved, 
and  sufficiently  high  to  support  the  lower  half  of  the  spinal  column.  This 
latter  will  help  to  prevent  undue  strain  upon  those  muscles  whose  func- 
tion it  is  to  keep  the  trunk  erect,  and  at  the  same  time  it  will  not  inter- 
fere with  the  respiratory  function. 

The  proper  adaptation  of  desks  is  even  a  more  difficult  matter  than  the 
arrangement  of  seats.  If  the  desk  is  too  high,  the  pupil  is  obliged  to 
elevate  the  shoulders  unnaturally  in  order  to  rest  the  elbow  and  forearm 
upon  the  desk.  Such  positions  are  apt  to  produce  the  deformity  found 
among  40  per  cent,  of  the  girls  in  the  schools  of  Switzerland.  In  other 
words,  it  is  apt  to  make  one  shoulder  higher  than  the  other.  If  the  desk 
is  too  low,  the  pupil  will  lean  over  it  or  upon  it.  This  stooping  position 
is  a  bad  one  on  several  accounts.  It  makes  the  pupil  round  shouldered, 
prevents  the  proper  expansion  of  the  chest  in  respiration,  retards  the  flow 
of  blood  from  the  head,  face,  and  eyes,  and  favors  the  development  of 
myopia. 

Liebrich  says  the  desk  should  be  high  enough  to  enable  the  pupil  to 
rest  the  forearm  and  elbow  comfortably  thereon  without  displacing  the 
shoulder.  He  also  advocates  having  the  edge  of  the  desk  in  a  line  per- 
pendicular to  the  front  of  the  seat.  This  general  plan  will  be  found  to 
work  quite  well ;  and  it  insures  a  correct  position  for  the  body,  and  one 
in  which  there  will  be  no  unnatural  elevation  of  the  shoulders,  and  no 
necessity  for  bending  the  head  over  the  desk. 

For  various  reasons,  the  top  of  the  desk  should  have  a  slight  incline  or 
slope,  instead  of  being  flat.  Every  one  may  observe  how  quickly  the 
eyes  tire  in  looking  for  any  considerable  time  at  objects  placed  much 
above  a  line  horizontal  to  the  eye.  One  may  also  observe  that  the  eyes 
tire  quite  easily  in  looking  at  an  object  if  it  be  placed  too  far  below  the 
horizontal.  As  we  walk  in  the  street  our  gaze  naturally  strikes  the  walk 
twenty  or  thirty  feet  in  front  of  us.  This  is  accounted  for  by  the  fact 
that  the  ocular  muscles  easily  adjust  normal  eyes  for  binocular  single 
vision  at  this  point.  Without  taking  time  to  exjolain  the  action  of  these 
ocular  muscles,  or  the  action  of  certain  pairs  of  these  muscles,  I  will 
briefly  say  that,  within  certain  limits,  both  eyes  can  be  directed  more 
easily  to  an  object  below  the  horizontal  line  than  to  an  object  above  it. 
If,  however,  the  object  is  too  far  below  the  horizontal  line,  it  strains  the 
eye  to  look  at  it  for  any  length  of  time. 

If  a  book  be  placed  upon  a  flat  surface,  either  the  head  must  be  bent 
unnaturally  forward  to  see  distinctly,  or  the  eyes  must  be  turned  too  far 
downward  to  be  used  with  comfort.  Besides,  letters,  which  can  be  seen 
distinctly  at  a  long  distance  when  the  book  rests  at  an  angle  of  forty  or 
forty-five  degrees,  cannot  be  seen  at  all  at  such  distance  when  the  book 
rests  upon  a  flat  surface.    Of  this  fact  any  one  may  be  convinced  by  mak- 
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ing  the  experiment.  This  will,  in  great  part,  be  accounted  for  by  the 
fact  that  the  letters  are  "  foreshortened,"  and  that  their  retinal  images  are 
smaller  than  they  naturally  should  be. 

On  account  of  mechanical  considerations,  the  angle  of  forty  or  forty-five 
degrees  will  be  found  too  great  when  the  desk  is  used  for  writing,  and 
one  of  twenty  degrees  will  answer  better.  Therefore  every  school  desk 
should  be  provided  with  an  adjustable  top,  so  that  it  may  be  used  either 
for  reading  or  writing  with  comfort  and  convenience. 

LIGHT. 

Light  in  the  public  schools  has  received  considerable  attention  within 
the  past  few  years,  and  deservedly  so,  for  it  is  an  important  subject. 

Light  may  be  deficient  in  quantity,  poor  in  quality,  or  it  may  come 
from  the  wrong  direction.  That  such  defects  in  the  lighting  of  our  schools 
do  actually  exist  may  be  demonstrated  by  examination  in  almost  any  part 
of  the  country.  That  a  few — very  few  indeed — of  the  more  recently 
erected  school  buildings  are  well  lighted,  is  a  fact ;  but  unfortunately,  the 
well  lighted  buildings  do  not  exceed  one  in  five  of  the  whole  number. 

When  light  is  deficient,  the  retinal  images  are  not  clearly  and  well 
defined.  The  pupil  tries  to  obviate  the  difficulty  in  two  ways.  First,  he 
increases  the  amount  of  light  reflected  from  the  book  to  the  eye  by  bring- 
ing the  book  closer.  It  is  not  necessary  here  to  speak  of  the  well  known 
law,  that  the  reflection  of  light  is  in  inverse  ratio  to  the  square  of  the  dis- 
tance of  the  object.  Second,  he  tries  to  increase  the  size  of  the  retinal 
images  of  the  letters  by  bringing  the  book  nearer  than  twelve  inches. 
The  nearer  the  object,  the  more  divei"gent  will  be  the  rays  of  light  reflected 
from  it  to  the  eye.  The  more  divergent  the  rays  of  light  the  greater  will 
be  the  effort  required  to  focus  them  upon  the  retina,  and  the  greater  will 
be  the  strain  upon  the  internal  recti  and  upon  the  ciliary  muscle.  But 
the  pupil  further  adds  to  the  danger  by  stooping  over  and  bringing  the  eye 
nearer  to  the  book,  instead  of  maintaining  the  erect  position  and  bring- 
ing the  book  towards  the  eye.  The  result  of  this  stooping,  unnatural 
position  is,  congestion  of  the  head,  face,  and  eyes,  by  interference  with 
the  return  of  blood  from  these  parts.  The  strain  upon  the  eyes  causes 
them  to  grow  weary,  and  to  ache  if  the  work  is  continued.  Indeed,  we 
see  many  cases  of  inflammation  of  the  eyes,  and  also  of  congestion  of  the 
optic  nerve  and  retina,  from  this  cause.  Were  this  the  appropriate  place 
many  examples  could  be  cited. 

We  also  see  many  cases  of  headache  and  great  nervous  disturbance, 
due  to  an  unnatural  strain  upon  the  eyes,  the  prime  cause  of  which  was 
bad  and  insufficient  light.  But,  while  we  see  numerous  examples  of 
pain  and  discomfort  of  the  eyes,  and  even  of  inflammation  of  the  eyes 
due  to  badly  lighted  school  and  living  rooms,  yet  these  are  only  the  lesser 
evils.  There  is  another  affection  much  more  important  than  these,  in 
the  production  of  which  bad  light,  together  with  long  hours  of  study, 
plays  an  important  role.    That  affection  is  ?nyopia,  and  to  that  I  shall 
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now  call  your  attention,  for  in  point  of  importance  it  is  second  to  no 
subject  connected  with  school  hygiene. 

Myopia,  or  near  sight,  indicates  that  condition  of  refraction  in  which 
parallel  rays  of  light  are  not  focused  upon  the  retina,  but  in  front  of  it, 
when  the  eye  is  at  rest.  This  is  due  to  an  elongated  condition  of  the  eye- 
ball, and  such  eyes  do  not  see  distant  objects  distinctly,  the  far  point 
being  within  finite  distance. 

The  oculist  regards  such  an  eye  as  being  something  more  than  near- 
sighted,  for  he  knows  that  four  fifths  of  the  myopic  eyes  are  diseased. 
With  myopia  he  associates  certain  conditions  upon  which  it  depends. 
With  myopia  he  also  associates  certain  anatomical  and  pathological 
changes  which  have  taken  place  within  the  eye.  He  is  aware  of  the  fact 
that  progress  in  these  pathological  changes  means  an  increase  of  the  my- 
opia. He  is  also  aware  that  the  disease  may  reach  a  dangerous  degree, 
and  that  in  some  instances  there  occurs  total  loss  of  sight.  Finally,  he  is 
aware  of  the  fact  that  this  disease  can,  in  a  great  measure,  be  prevented, 
but  that  it  cannot  be  cured. 

The  causes  of  myopia  are  both  predisposing  and  exciting.  It  is  a  well 
known  fact  that  children  frequently  inherit  certain  peculiarities  of  shape, 
form,  and  feature.  I  have  observed  certain  peculiarities  of  shape  in  the 
eye-ball  in  three  consecutive  generations,  and  in  all  three  generations 
these  peculiarities  led  to  the  development  of  squint. 

Although  children  do  inherit  a  predisposition  to  myopia,  vet  few,  if 
any,  children  are  near-sighted  at  birth.  In  Germany  there  are  more 
myopic  people  than  in  any  other  country  ;  and  the  children  born  of  Ger- 
man parents,  in  this  country,  show  a  greater  predisposition  to  myopia 
than  do  the  children  of  American  and  Irish  parents.  The  proportion  of 
myopic  pupils  found  by  Drs.  Loring  and  Derby  in  the  New  York  schools 
was,  among  German  pupils  24  per  cent.,  among  Irish  pupils  14  per 
cent.,  and  among  American  pupils  19  per  cent. 

Chief  among  the  exciting  causes  of  myopia  are  close  application  to 
study  in  early  youth,  while  the  tissues  are  lax  and  infirm  ;  long  hours  of 
study  without  proper  periods  of  rest;  and  poor  light,  both  in  quantity 
and  quality.  Other  causes  are  congestion  of  head,  face,  and  eyes, 
caused  by  the  stooping  position,  or  by  tight  clothing,  or  by  cold  feet; 
badly  printed  books,  and  books  in  which  the  print  is  too  small ;  badly 
ventilated  school  and  living  rooms  ;  debilitating  influences  of  whatever 
nature  ;  and  lack  of  proper  physical  exercise  in  the  open  air. 

Very  naturally  the  same  causes  will  operate  more  seriously  under  cer- 
tain circumstances  than  under  others.  The  causes  which  would  produce 
very  bad  results  among  children  residing  in  large  cities,  would  not  be 
likely  to  produce  such  serious  results  among  children  in  small  villages 
and  country  places.  Indeed,  I  think  many  of  the  city  schools  are  superior 
in  their  appointments  to  the  schools  of  small  towns  and  country  districts, 
and  yet  the  proportion  of  near-sighted  pupils  is  always  greater  in  the 
city  than  in  the  country.  This  has  been  shown  in  regard  to  German 
pupils,  and  undoubtedly  similar  conditions  exist  in  this  country. 


SCHOOL  HYGIENE. 


H3 


Let  us  briefly  examine  the  arguments  bearing  upon  the  development 
of  myopia  in  the  schools,  and  the  influence  of  modern  school-life  upon 
this  disease.  Some  statistics  upon  this  point  may  serve  our  purpose. 
These  statistics  have  been  prepared  by  able  investigators,  both  in  this 
country  and  in  Europe,  and  the  results  of  the  investigations  show  a 
remarkable  similarity. 

Dr.  Cohn,  of  Breslau,  Germany,  found  only  1.4  per  cent,  of  myopic 
pupils  in  the  village  schools,  while  among  pupils  of  the  same  age  in  the 
city  schools  the  per  cent,  of  myopia  was  seven  times  as  high.  The  per 
cent,  of  myopia  increased  year  by  year,  until  in  the  thirteenth  and  four- 
teenth years  of  school  life  almost  two  thirds  of  the  pupils  were  myopic. 

Dr.  Conrad,  of  Koenigsburg,  found  that  myopia  increased  from  less 
than  one  half  of  1  per  cent,  at  seven  years — the  first  school  year — to  more 
than  62  per  cent,  in  the  highest  classes. 

Dr.  Erisman,  of  St.  Petersburg,  found  myopia  to  increase  from  13 
per  cent,  in  the  preparatory  class  to  41  per  cent,  in  the  fifth  class. 

Pfluger  found  in  the  schools  of  Lucerne  a  condition  almost  identical 
with  that  at  Koenigsburg. 

In  the  gymnasia  of  Vienna,  Reuss  found  almost  60  percent,  of  myopic 
students  in  the  higher  classes.  Had  not  many  students  been  compelled 
to  discontinue  their  studies  on  account  of  the  condition  of  their  eyes,  the 
per  cent,  of  myopic  students  in  the  highest  classes  of  the  gymnasia 
would  undoubtedly  have  been  larger. 

By  these  and  other  observers  in  Europe,  tens  of  thousands  of  pupils 
have  been  examined,  and  the  results  have  been  practically  the  same.  In 
this  country  a  large  number  of  observations  have  also  been  made,  and 
the  results  go  to  show  a  similar  condition  here.  While  the  increase  of 
myopia,  from  year  to  year,  has  not  been  so  marked  as  in  German 
schools,  yet  it  is  sufficiently  great  to  arrest  our  attention.  These  obser- 
vations show  a  steady  increase  in  the  number  of  myopic  pupils  through 
the  primary  and  grammar  schools,  and  through  high  school  and  college. 

In  the  public  schools  of  New  York,  Drs.  Loring  and  Derby  found  that 
3.5  per  cent,  of  the  youngest  pupils  were  myopic,  while  among  the 
oldest  pupils,  those  of  twenty  to  twenty-one  years,  the  per  cent,  of 
myopes  had  reached  26.78.  Examination  made  in  the  New  York  col- 
lege, under  the  direction  of  Dr.  C.  R.  Agnew,  showed  that  53  per  cent, 
of  the  junior  students  were  myopic.  Investigations  made  elsewhere, — 
for  example,  by  Prout  and  Matthewson  of  Brooklyn,  by  Ayers  and  Will- 
iams of  Cincinnati,  by  Risley  of  Philadelphia,  by  myself  in  this  city,  and 
by  others  at  various  other  points, — show  similar  results.  If  the  propor- 
tion of  myopic  pupils  is  a  little  greater  at  one  point  than  at  another,  the 
difference  is  only  trifling. 

It  has  been  further  shown  that  myopia  was  most  prevalent  in  pupils 
who  spent  the  greatest  number  of  hours  in  study.  Erisman  furnishes 
the  following  statistics:  Of  4,358  pupils  examined  by  him,  all  studied 
two  hours  out  of  school,  some  studied  four  hours,  some  studied  six 
hours,  and  some  studied  more  than  six  hours  out  of  school.    Of  those 
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who  studied  only  two  hours  out  of  school,  17  per  cent,  were  myopic  ;  of 
those  who  studied  four  hours,  29  per  cent.  ;  and  of  those  who  studied  six 
hours  or  over,  more  than  40  per  cent,  were  myopic. 

Admitting  that  myopia  is  produced  by  attendance  at  school,  and  by 
the  conditions  which  such  attendance  imposes,  is  there  anything  to  show 
that  myopia  does  not  prevail  among  children  who  are  not  subject  to  the 
conditions  imposed  by  modern  school  life?  There  is.  Dr.  Macnamara, 
formerly  professor  in  the  Calcutta  Medical  College,  states  that  myopia  is 
almost  unknown  among  the  lower  classes  of  India.  He  informs  us  that, 
in  his  examinations  of  the  aborigines  of  Bengal,  he  failed  to  find  a  single 
case  of  myopia.  The  same  author  states  that  "  whole  races  in  India 
appear  to  be  actual  strangers  to  this  disease."  Among  the  colored  race 
in  this  country,  myopia  is  as  yet  quite  rare. 

In  England,  where  myopia  is  not  nearly  so  prevalent  as  it  is  in  Ger- 
many, the  disease  is  found  mainly  among  the  better  educated  classes. 

How,  then,  do  long  hours  of  study,  poor  light,  bad  ventilation,  and 
other  influences  bring  about  the  elongation  of  the  eye-ball,  upon  which 
the  myopia  depends?  This  is  a  pertinent  question,  and  one  I  shall  now 
attempt  to  answer.  It  is  a  well  established  fact  that  vigorous  use  of  any 
part  of  the  human  economy  causes  an  increased  flow  of  blood  to  that 
part.  To  this  general  rule  the  eye  forms  no  exception.  During  close 
application  to  study,  the  eyes  receive  a  greater  supply  of  blood  than 
when  the  eye  is  at  rest.  If  the  application  is  long  continued,  and  with- 
out proper  periods  of  rest,  the  fluid  contents  of  the  eye  become  slightly 
increased,  the  coats  of  the  eye  become  somewhat  congested,  and  a  slight 
increase  in  the  tension  of  the  eyeball  is  apt  to  occur.  Now  it  is  not 
difficult  to  see  that  repeated,  though  slight,  increase  of  tension  may  lead 
to  stretching  of  the  coats  of  the  eyeball.  Repeated  distension  of  the 
stomach,  as  we  often  see  in  the  case  of  gormandizers,  leads  to  stretching 
of  its  walls  and  increase  in  its  size.  This  is  also  true  of  other  organs 
similarly  formed.  But  there  are  other  factors  at  work  in  the  production 
of  myopia.  The  muscles  which  turn  the  eyes  in  various  directions,  and 
especially  the  muscles  which  converge  the  visual  axes,  exert  considerable 
pressure  upon  the  eyeball  from  without.  To  this  may  also  be  added 
pressure  from  contraction  of  the  ciliary  muscle  in  efforts  of  accommoda- 
tion. Now,  as  you  will  observe  upon  the  model  which  I  here  show  you, 
the  recti  muscles  are  attached  in  front  of  the  equator  of  the  eye,  and  the 
ciliary  muscle  is  also  near  the  front  of  the  ball.  When  these  muscles 
contract  upon  the  eyeball,  it  would  be  natural  to  suppose  the  globe  would 
yield,  if  at  all,  at  the  point  of  least  resistance.  This  is  precisely  what 
occurs.  The  tunics  of  the  eye  do  yield  at  the  point  of  least  resistance, 
and  we  find  in  myopic  eyes,  especially  when  the  myopia  is  of  a  high  de- 
gree, a  bulging  of  the  eye  backward  at  its  posterior  pole.  This  is  shown 
in  the  diagram.  But  why  do  myopia  and  elongation  of  the  eyeball  occur 
so  rarely  among  adults,  many  of  whom  use  their  eyes  for  near  work  for 
ten  or  even  twelve  hours  a  day?  We  have  seen  that  nine  out  of  ten  of 
the  bodily  deformities  occur  in  early  life,  when  the  tissues  are  lax  and 
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infirm,  and  when  shape  and  form  yield  readily  to  bad  influences.  So  it 
is  with  myopia.  It  occurs  usually  when  the  tissues  have  not  yet  har- 
dened sufficiently  to  resist  the  evil  influences  of"  which  I  have  just  spoken. 

PHYSICAL  CULTURE. 

While  it  is  not  my  intention  to  devote  any  considerable  space  to  the 
subject  of  physical  culture  among  school  children,  yet  a  few  words  upon 
so  important  a  matter  would  not  be  out  of  place  in  this  connection. 

Dr.  Brayton  Ball  says  that  "  health  may  be  described  as  that  condition 
in  which  the  various  functional  activities  of  the  body  are  carried  on  with 
their  normal  energy  and  in  a  harmonious  manner.  For  maintenance  of 
such  condition  of  the  vital  powers,  a  certain  amount  of  physical  exercise 
is  indispensable,  since  the  functions  of  respiration  and  of  the  circulation 
of  the  blood,  which  largely  control  the  assimilative  and  disassimilative 
processes  of  the  body,  are  directly  and  powerfully  influenced  by  the  ac- 
tivity or  inactivity  of  the  muscular  system. 

Any  one  who  will  carefully  observe  the  physical  appearances  of  our 
school  children,  will  be  convinced  that  the  "functional  activities"  of 
their  bodies  are  neither  carried  on  with  harmony  nor  with  energy.  The 
listless  air.  the  languid  gait,  the  cold  feet  and  hands,  and  the  lack  of  mus- 
cular development,  especially  among  girls,  at  once  indicate  the  lack  of 
physical  training.  One  very  frequent  result  of  this  lack  of  physical 
strength  is  asthenopia,  or  weakness  of  the  eye  muscles.  This  condition 
is  notoriously  frequent  among  young  people  attending  school  and  college. 
Nearly  one  half  the  patients  who  come  to  consult  me  regarding  this 
affection  are  school  children,  and  of  these  two  thirds  are  girls.  If  I  ask 
one  of  these  young  girls  how  long  she  can  walk  without  becoming 
fatigued,  the  reply  is,  twenty,  thirty,  or  forty  minutes,  as  the  case  may 
be.  Now  such  pupils  are  expected  to  spend  from  six  to  ten  hours  in 
study  and  recitation,  but  half  or  three  quarters  of  an  hour's  physical 
exercise  completely  exhausts  them.  Instead  of  being  exhausted  by 
such  trifling  physical  exertion,  pupils  should  be  able  to  perform  light 
physical  labor  for  as  many  hours  as  they  usually  spend  in  study.  If 
we  desire  to  have  and  to  preserve  the  highest  type  of  manhood  and  of 
womanhood  in  this  country,  we  must  cultivate  our  children  physically 
as  well  as  mentally.  In  the  current  number  of  Ha,7-per's  Magazine 
there  is  an  article  entitled  "Our  Children's  Bodies,"  which  I  most  heart- 
ily indorse.  I  would  commend  every  one  to  read  it  carefully  :  espe- 
cially would  I  commend  it  to  those  engaged  in  the  noble  occupation  of 
teaching. 

Every  one  knows  how  a  little  "  outing"  as  it  is  often  called,  or  a  few 
weeks  spent  in  hunting,  fishing,  or  other  out-door  occupation,  helps  to 
recuperate  the  exhausted  energies  of  the  over-taxed  business  or  profes- 
sional man  or  the  accountant.  Examples  of  this  are  so  numerous  that 
it  seems  idle  to  speak  of  it.  Yet,  we  seldom  think  that  physical  exercise 
is  necessary  for  our  children  who  spend  so  many  hours  a  day  engaged 
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in  mental  labor,  at  least  we  provide  no  means  for  their  taking  this  exer- 
cise in  a  proper  manner. 

If  it  is  necessary  for  the  adult  to  take  physical  exercise  in  order  that 
the  vital  functions  may  be  well  performed,  how  much  greater  the  neces- 
sity for  such  exercise  in  the  growing  child.  If  we  wish  our  children  to 
attain  the  highest  type  of  development  we  must  see  to  it  that  the  phys- 
ical is  not  entirely  neglected  for  the  sake  of  the  purely  mental  culture. 
A  child  whose  mental  cultivation  has  been  made  at  the  expense  of  health 
and  physical  strength  is  like  a  house  built  upon  a  quicksand.  I  have 
already  expressed  these  sentiments  so  often  that  they  may  seem  stale,  but 
a  good  maxim — "  Let  the  physical  keep  pace  with  the  mental  training" 
— will  bear  repetition. 

How  shall  we  provide  for  the  physical  cultivation  of  our  school  chil- 
dren? This  is  a  question  which  will  force  itself  upon  the  attention  of 
our  educators  at  no  distant  day.  If  I  were  to  suggest  a  plan  by  which 
we  could  attain  this  object,  it  would  be  about  as  follows  :  In  every  city 
let  the  school  board  employ  a  teacher  of  physical  culture.  Let  him  be 
a  man  of  sound  mental  training,  not  merely  a  man  who  has  a  large 
biceps  or  an  expansive  chest.  Let  him  be  thoroughly  posted  in  the 
anatomy  and  physiology  of  the  human  body.  Let  him  understand 
thoroughly  the  effect  of  physical  training,  and  the  advantages  to  be 
derived  from  such  training  when  properly  carried  out.  But  above  all, 
let  him  be  a  man  who  thoroughly  understands  the  danger  of  improper 
use  of  the  muscles  and  of  severe  muscular  strain,  for  hundreds  are  injur- 
ed permanently  by  indiscretion  in  this  regard.  In  a  word,  let  him  be 
a  man  who  will  teach  the  use  of  the  muscles,  not  the  abuse  of  them. 
We  do  not  wish  our  children  to  become  gymnasts  or  acrobats  ;  we  sim- 
ply wish  to  develop  them  physically  as  well  as  mentally,  for  by  a  har- 
monious blending  of  the  mental  and  the  physical  we  will  obtain  the 
highest  type  of  manhood  and  of  womanhood. 

Now,  if  a  teacher  of  physical  culture  were  to  be  employed  as  are  teach- 
ers of  penmanship,  music,  and  drawing,  he  could  accomplish  wonders. 
Under  his  general  direction  the  several  teachers  could  carry  out  the  details 
of  a  general  plan  of  physical  training.  A  certain  period  of  time  each 
day,  or,  better,  a  shorter  space  of  time  twice  a  day,  might  be  devoted  to 
physical  training.  This  time  could  be  very  advantageously  taken  from 
the  hours  of  recitation,  and  one  study  could  be  discontinued.  This  plan 
would  not  entail  any  additional  duty  on  the  already  overworked  teachers. 
What  the  nature  of  the  physical  exercise  or  drill  should  be  it  is  not  nec- 
essary to  intimate  here,  beyond  that  it  should  be  light  and  simple,  and 
such  as  would  bring  into  play  all  the  muscles  of  the  body. 

Although  I  fear  my  paper's  length  has  already  outrun  your  patience, 
yet  I  would  beg  your  indulgence  while  I  suggest  a  few  remedies  for  the 
defects  to  which  your  attention  has  been  called. 

In  regard  to  overwork  in  the  schools,  I  would  suggest  a  reduction  in 
the  number  of  studies,  some  of  which  might  well  be  dispensed  with.  Of 
some  of  the  subjects  taught  only  the  merest  smattering  is  retained,  and  it 
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were  better  to  have  fewer  subjects,  and  have  those  thoroughly  understood. 
By  discontinuing  one  subject,  the  forty  minutes  required  for  the  recitation 
could  be  devoted  to  out-door  exercise  or  to  physical  culture,  which  would 
be  a  great  relief  to  the  already  overtaxed  nervous  system.  The  reduction 
in  the  number  of  studies  would  also  relieve  the  necessity  for  so  much 
study  at  home.  By  thus  lessening  the  mental  labor,  and  by  cultivating  a 
taste  for  physical  exercise,  it  would  soon  be  an  easy  task  to  cultivate  mus- 
cle as  well  as  brain. 

If  we  desire  to  have  pure  air  in  the  school-room,  we  must  supply  the 
means  for  removal  of  the  foul  air,  as  well  as  for  the  ingress  of  fresh  air. 
Most  authorities  place  the  amount  of  fresh  air  required  to  keep  the  atmos- 
phere of  the  school-room  at  a  healthy  standard  at  2,000  to  2,500  cubic 
feet  per  hour  for  each  pupil.  This  air  should  be  warmed  before  distri- 
bution to  the  different  parts  of  the  room.  To  remove  a  like  quantity  of 
foul  air  would  require  a  ventilating  capacity  much  greater  than  I  have 
anywhere  observed.  To  correct  the  existing  defects,  I  would  suggest  the 
procuring  of  facilities  for  heating  and  distributing  a  much  larger  quantity 
of  fresh  air  than  is  now  admitted,  and  the  introduction  of  well  heated 
ventilating  flues  where  none  now  exist,  and  also  an  increase  in  the  size 
or  number  of  such  flues  in  the  rooms  already  partially  supplied  in  this 
respect.  If  we  wish  to  avoid  the  ill  effects  of  poor  light,  which  we 
found  was  an  important  factor  in  producing  myopia,  we  should  see  to  it 
that  our  schools  are  better  lighted.  Light  should  not  come  from  the 
back,  for  a  shadow  will  be  cast  upon  the  book  or  paper  by  the  pupil's 
head  and  body.  Light  should  not  come  from  the  front,  for  it  irritates 
the  eyes.  In  nearly  all  schools  blackboards  are  placed  between  windows, 
thus  compelling  pupils  to  face  the  light  for  at  least  a  portion  of  the  time. 
In  very  wide  rooms  it  is  not  possible  to  light  all  parts  of  the  room  prop- 
erly if  the  windows  are  on  one  side.  Light  should  be  abundant ;  it 
should  be  distributed  to  all  parts  of  the  room,  and  it  should  come  from  a 
proper  direction.  The  proportion  of  window  surface  should  equal  thirty 
to  fifty  per  cent,  of  the  floor  surface.  In  many  schools  the  window  space 
does  not  exceed  five  per  cent,  of  the  floor  surface.  Sunlight  should  not 
be  allowed  to  fall  directly  on  the  paper,  for  it  will  irritate  the  eye. 

The  school-room  should  be  oblong,  and  not  wider  than  a  space  equal 
to  twice  the  height  of  the  window.  Such  a  room  can  be  properly  lighted 
from  one  side,  which  should  be  the  left.  For  wider  rooms  the  windows 
must  be  placed  on  both  sides. 

In  conclusion,  let  me  suggest  the  following  rules,  observance  of  which 
will  materially  help  to  remedy  existing  defects: 

1.  Avoid  the  cramming  process  in  education,  and  the  nervous  excite- 
ment due  to  the  spirit  of  rivalry. 

2.  Reduce  the  number  of  subjects  in  the  curriculum,  and  shorten  the 
periods  of  study. 

3.  Ventilate  the  school-rooms  in  accordance  with  the  best  methods. 

4.  Regulate  the  temperature  of  the  school-room.  An  atmosphere 
which  is  too  warm  debilitates  the  system. 
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5.  Provide  properly  constructed  and  arranged  seats  and  desks. 

6.  Instruct  pupils  to  sit  erect,  and  to  hold  the  book  or  paper  at  least 
twelve  inches  from  the  eye. 

7.  Provide  highly  myopic  pupils  with  proper  spectacles,  which  will 
enable  them  to  read  at  the  natural  distance  of  twelve  inches. 

8.  Furnish  pupils  with  well-printed  books. 

9.  Furnish  abundance  of  light  without  producing  glare.  Let  it  come 
from  the  left  side  if  the  room  is  narrow  ;  from  both  sides  if  the  room  is 
wide. 

10.  Provide  for  the  physical  education  of  school  children,  and  teach 
them  the  importance  of  out-door  exercise. 


XVII. 


THE  SANITARY  CONTROL  OF  THE  FOOD  SUPPLY. 

By  WILLIAM  K.  NEWTON,  M.D., 

HEALTH  OFFICER  OF  PATERSON,  N.  J. 

There  is  no  one  subject  more  intimately  connected  with  our  every-day 
life,  and  about  which  so  much  has  been  written  and  published  the  past 
few  years,  as  the  condition  of  our  food  supply.  The  columns  of  medical, 
sanitary,  and  chemical  journals,  and  the  reports  of  state  and  local  boards 
of  health,  have  been  crowded  with  essays  on  food  adulteration  and  plans 
for  checking  it ;  and  the  popular  papers  have  teemed  with  the  horrors 
of  the  subject,  each  trying  to  vie  with  the  other  in  furnishing  the  latest 
meal  of  adulterated  articles,  till,  if  we  believe  the  sensational  stories  of 
these  alarmists,  we  wonder  why  there  are  any  people  left  to  tell  the 
tale. 

It  may  seem  unnecessary,  or  even  presumptuous,  then,  for  me  to  offer 
any  remarks  on  this  topic,  and  a  less  hackneyed  theme  might  appear  to 
be  more  profitable  ;  but  it  is  my  aim  to  review  the  work  that  has  been 
done  in  the  way  of  investigating  and  regulating  the  food  supply,  and  to 
draw  attention  to  some  novel  phases  of  the  question. 

My  purpose  is  to  look  at  the  relations  of  boards  of  health  to  the  food 
supply,  and  I  shall  endeavor  to  trace  out  just  where  these  relations  begin 
and  end  ;  and  I  shall  show,  by  the  evidence  so  far  offered,  that  a  line 
may  be  closely  drawn  between  harmless  adulterations  and  those  which 
are  injurious  to  the  public  health.  Your  attention  will  be  called  finally 
to  a  class  of  foods  of  animal  origin  which  need  constant  supervision  on 
the  part  of  our  sanitary  authorities. 

It  will  be  well  at  first  to  notice  the  regulations  in  force  which  aim 
to  check  adulteration,  or  to  prevent  the  sale  of  injurious  articles  of 
food. 

In  Germany,  Austria,  France,  and  other  European  countries,  laws 
have  long  been  in  existence  controlling  the  manufacture  or  sale  of  articles 
of  food.  These  laws  are  either  general,  or  are  merely  local  police  regula- 
tions. There  is  hardly  a  city  or  municipality  on  the  continent  which 
does  not  more  or  less  efficiently  look  after  the  quality  of  foods,  and  en- 
deavor to  insure  purity. 

It  would  extend  the  length  of  this  article  beyond  reasonable  limits  to 
mention  the  custom  in  each  country  ;  and  the  forms  of  government  are  so 
different  from  ours,  that  they  would  not  be  applicable  here.  We  can 
derive  more  benefit  by  following  the  efforts  made  in  English  speaking 
countries. 
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ENGLAND. 

The  first  attempt  made  in  England  in  modern  times  to  enact  laws  bear- 
ing on  adulteration  was  in  i860  (23  and  24  Vict.,  c.  84),  but  a  compre- 
hensive law  was  not  passed  till  1872  (35  and  36  Vict.,  c.  74).  The  stat- 
ute now  in  force  became  a  law  in  1S75  (3S  and  39  Vict.,  c.  63),  and  was 
further  modified  in  1879.  It  is  upon  these  recent  English  laws  that  those 
now  in  force  in  the  United  States  were  based. 

The  general  plan  followed  in  Great  Britain  is  as  follows  : 

Public  analysts  are  appointed  by  each  parish,  borough,  or  town  gov- 
ernment, and  are  required  to  analyze  a  number  of  samples  as  fixed  upon 
each  year,  for  which  a  stated  sum  of  money  is  paid.  Thus,  an  analyst  in 
a  certain  rural  district  is  required  to  analyze  a  stated  number  of  samples 
of  milk,  bread,  spices,  and  so  on,  and  either  a  lump  sum  is  paid  for  the 
work,  or  the  price  for  each  article  is  fixed  upon.  This  plan  limits  the 
amount  of  work  expected  of  each  man. 

Inspectors  of  nuisances,  appointed  in  the  same  manner  as  the  analysts, 
are  required  to  collect  the  samples,  and  if  the  certificate  of  the  analyst 
states  that  they  are  adulterated  or  sold  in  violation  of  the  food  adultera- 
tion law,  the  inspectors  shall  make  complaint  before  a  magistrate,  who 
tries  the  case. 

A  portion  of  the  sample  is  always  reserved,  and,  in  case  of  appeal  from 
the  decision  of  the  analyst,  is  sent  to  the  chemists  at  Somerset  House. 

It  will  be  seen  by  this  outline  that  the  amount  of  work  done  depends 
altogether  on  the  local  government.  If  that  body  be  penurious  or  lack- 
ing in  sympathy  with  the  work,  little  can  be  accomplished.  Hence  a 
great  drawback  to  this  system  lies  in  the  method  of  regulating  the  amount 
of  work  required  of  the  analyst.  If  that  official  was  paid  a  stated  salary, 
and  should  analyze  all  samples  left  with  him,  more  headway  would  be 
made  ;  but  for  reasons  of  economy  the  other  plan  is  followed. 

The  appointment  of  an  analyst  is  made  obligatory  on  the  local  govern- 
ment ;  but  while  these  appointments  are  made  in  every  case,  in  many 
instances  no  work  is  given  them  to  do.  In  1S82  three  counties  and  forty- 
two  towns  did  no  work  under  the  act  whatever. 

For  these  reasons  the  results  attained  under  the  law,  which  will  be 
noted  further  on,  do  not  accurately  represent  the  condition  of  the  food 
supply  of  all  parts  of  Great  Britain. 

Besides  this  food  adulteration  law,  there  are  other  acts  of  a  very  salu- 
tary character  in  force  :  among  these  may  be  mentioned  the  bake-house 
acts,  slaughtering  acts,  and  acts  relating  to  dairies. 

CANADA. 

In  Canada  a  law  was  enacted  January  1,  1875,  but  work  was  not  begun 
till  1876.  As  there  are  peculiar,  and  what  appears  to  the  writer  desira- 
ble, features  in  this  law,  a  somewhat  detailed  description  will  be  given  of 
the  methods  employed  under  it. 
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The  law  is  moulded  after  the  English  laws,  but  the  machinery  for  its 
enforcement  is  different.  The  latter  is  under  the  charge  of  the  Depart- 
ment of  Inland  Revenue,  a  branch  of  government  analogous  to  our  Inter- 
nal Revenue  Department.  This  department  has  the  supervision  of  in- 
spectors and  analysts,  and  collects  the  revenue  on  liquors  and  other  arti- 
cles. The  department  has  control  not  only  over  manufacturers  and 
compounders  of  liquors,  but  is  brought  into  intimate  relations  with  all 
branches  of  trade.  This  is  of  great  advantage,  for,  as  will  be  seen  later 
on,  articles  used  for  the  purpose  of  adulteration  are  very  rarely  injurious 
to  health,  but  are  added  to  foods  in  order  to  cheapen  or  defraud  ;  hence 
the  adulteration  laws  are  trade  and  not  public  health  measures,  and  should 
be  under  the  charge  of  some  department  of  government  other  than  health 
boards.  This  opinion  seems  to  obtain  in  Canada,  for  the  law  is  treated 
as  a  commercial  one,  and  is  not  considered  from  a  sanitary  stand-point. 

To  return  to  the  method  of  management: 

The  governor  appoints  one  or  more  analysts  for  each  revenue  district. 
At  present  there  are  six,  one  for  each  of  the  following  cities  and  dis- 
tricts :  Halifax,  Montreal,  Quebec,  Toronto,  St.  John's,  and  London. 
The  officers  of  inland  revenue,  the  inspectors  of  weights  and  measures, 
and  the  inspectors  of  foods,  are  authorized  to  procure  and  submit  to  the 
analysts  samples  of  food  and  drugs,  and  upon  receiving  a  certificate  from 
the  latter  official  stating  that  the  article  in  question  is  adulterated,  the 
inspector  is  authorized  to  seize  and  destroy  it.  This  latter  penalty,  how- 
ever, is  rarely  enforced.  The  expenses  of  analyses  in  case  of  prosecution 
are  added  to  the  costs,  and  are  paid  by  the  convicted  person  ;  but  in  case 
no  prosecution  is  made  the  costs  are  paid  by  the  government. 

There  have  been  very  few  prosecutions,  the  department  depending  on 
the  publication  of  the  name  of  the  culprit  as  a  form  of  punishment. 

The  analysts  are  paid  by  a  retaining  fee  of  $200  per  annum,  an  allow- 
ance for  the  first  year  for  laboratory  apparatus  of  a  sum  not  exceeding 
$300,  by  an  allowance  of  $100  for  rent,  and  by  payments  of  fees  until 
the  total  amount  shall  have  reached  the  sum  of  $2,000  per  annum.  The 
fees  allowed  are  reasonable.  The  commissioner  of  inland  revenue  appor- 
tions each  year  the  amount  of  work  expected  of  each  analvst. 

I  ask  you  to  bear  this  outline  in  mind,  for  we  shall  show  that  the 
results  attained  under  this  system  have  been  very  encouraging. 

UNITED  STATES. 

In  our  own  country  many  states  have  had  for  many  years  scattered 
clauses  in  their  statutes  relating  to  the  adulteration  of  foods,  and  prohib- 
iting the  sale  of  dangerous  meats,  etc.  Thus  the  older  states  of  Massa- 
chusetts, New  York,  New  Jersey,  and  others,  had  laws  forbidding  the 
sale  of  adulterated  foods,  milk,  medicines,  liquors,  and  unwholesome 
provisions.  Nearly  every  state  has  a  purely  commercial  system  of  inspec- 
tion for  flour,  bacon,  lard,  salt,  etc.,  but  these  restrictions  apply  only  to 
weight  and  other  trade  qualities. 
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It  was  not  until  1879  that  any  attempt  was  made  to  propose  a  carefully 
prepared  law  applicable  to  each  state.  It  had  long  been  known  to  mer- 
chants that  the  frequent  adulterations  of  food  were  not  only  injuring  trade, 
but  were  damaging  the  credit  of  the  dealers.  Hence  in  that  year  a  prize 
of  $1,000  was  offered  by  the  National  Board  of  Trade  for  the  best  essay 
on  adulteration,  and  for  the  best  form  of  a  law  prohibiting  the  same.  As 
a  result  of  this  contest  a  law  was  drawn  up  by  careful  and  competent 
men,  and  attempts  were  made  to  have  it  enacted  in  the  various  states. 
This  has  been  successful  in  but  three  states. 

The  law  recommended  by  the  committee  of  the  Board  of  Trade  was 
adopted  by  the  legislature  of  New  Jersey  on  March  25,  1881  ;  by  the 
New  York  legislature  later  in  the  same  year;  and  was  passed  in  Massa- 
chusetts, with  slight  modifications,  in  1S82. 

A  copy  of  the  law,  changed  so  as  to  be  applicable  to  the  territories  and 
other  sections  of  the  country  under  the  charge  of  the  general  government, 
was  presented  to  the  last  congress,  but,  not  receiving  the  support  it  was 
entitled  to,  failed  to  pass.  A  law  prohibiting  the  importation  of  dam- 
aged and  adulterated  tea  was  enacted,  however,  and  much  good  has 
been  accomplished  under  its  provisions. 

A  brief  outline  of  the  state  law  may  be  of  interest,  as  parts  of  it  are 
uniform  in  New  Jersey,  New  York,  and  Massachusetts.  It  begins  by 
defining  what  is  meant  by  adulteration  in  the  case  of  food  or  drugs  ;  gives 
the  state  boards  of  health  power  to  exempt  from  time  to  time  certain  arti- 
cles, and  also  exempts  certain  mixtures  or  compounds  recognized  as  ordi- 
nary articles  of  food,  "  provided  the  same  are  not  injurious  to  health." 
The  act  further  requires  that  the  State  Board  of  Health  "  shall  take  cog- 
nizance of  the  interests  of  the  public  health  as  it  relates  to  the  sale  of  food 
and  drugs  and  the  adulteration  of  the  same,  and  make  all  necessary  in- 
vestigations and  inquiries  thereto."  The  board  is  also  to  appoint  ana- 
lysts and  inspectors. 

Each  state  has  adopted  rules  and  methods  of  procedure  peculiarly  its 
own.    These  we  shall  now  notice. 

NEW  YORK. 

In  New  York  $10,000  was  appropriated  in  18S1  for  the  work  of  inves- 
tigation. In  1SS3  $30,000  was  voted  by  the  legislature  for  the  purposes 
of  the  law,  but  this  was  stricken  from  the  budget  by  the  governor  ;  hence 
the  work  of  the  board  has  been  very  much  crippled. 

In  1 88 1  nine  analysts  and  four  inspectors  were  appointed  to  carry  out 
a  system  of  investigation.  An  immense  amount  of  work  was  done,  and 
a  series  of  exceedingly  valuable  reports  was  presented  to  the  board  by 
this  corps.    These  reports  will  be  referred  to  later  on. 

As  to  the  actual  prosecution  of  dealers  in  adulterated  foods,  very  little 
has  been  done.  A  few  complaints  have  been  made  in  cases  of  the  sale 
of  impure  cream  of  tartar,  and  varying  results  obtained,  some  of  the  cases 
being  taken  to  the  higher  courts.     An  important  suit  against  importers 
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of  damaged  and  adulterated  tea  is  now  in  the  courts,  and  at  present  writ- 
ing remains  undecided. 

NEW  JERSEY. 

In  New  Jersey  $600  was  appropriated  by  the  legislature  in  1S81  for 
the  purposes  of  the  act.  Six  analysts  were  appointed  by  the  State  Board 
of  Health,  to  report  on  the  condition  of  the  food  supply  in  the  state, 
which  was  done,  and  the  results  printed  in  the  fifth  annual  report  of  that 
board. 

In  18S2  the  legislature  failed  to  make  any  appropriation,  and  little  or 
no  work  was  done  in  that  year.  In  1S83  the  law  was  very  much  changed, 
and  an  annual  fund  of  $1,000  provided  for.  Four  analysts  were  then  ap- 
pointed, and  are  prepared  to  analyze  all  samples  sent  to  them. 

The  legal  proceedings  were  altered  to  conform  to  the  general  public 
health  law  of  the  state,  and  to  provide  for  summary  trials  without  a  jury. 
Authority  was  given  to  any  analyst  or  inspector,  or  any  officer  of  a  local 
board  of  health,  to  inspect  articles  of  food  wherever  exposed  for  sale  ;  and 
if,  upon  inspection,  an  article  shall  prove  to  be  adulterated,  the  officer  is 
empowered  to  prohibit  the  sale  or  disposal  thereof  till  decision  shall  be 
given  by  the  court  before  which  the  defendant  may  be  brought.  This 
provision  has  been  adversely  criticised,  but  the  reason  for  its  existence  is 
patent  to  any  person  conversant  with  the  principles  of  sanitary  law.  If 
an  article  is  injurious  to  health,  its  sale  should  be  prohibited,  and  the 
health  officer  should  be  empowered  to  prevent  the  use  of  such  food  ;  for, 
if  one  has  to  await  the  results  of  a  trial,  in  many  cases  very  protracted,  the 
very  object  of  a  public  health  measure  is  defeated,  and  the  offender  not 
punished  until  great  harm  has  been  done.  This  principle  is  upheld  by 
another  law  in  New  Jersey  (the  milk  adulteration  law),  which  will  be  dis- 
cussed farther  on.  In  that  law  the  inspector  is  authorized  to  destroy  im- 
pure milk  wherever  found,  and  thus  prevent  any  harm  to  the  public 
health  by  such  a  dangerous  article  of  food.  The  only  prosecutions  under 
the  food  law  in  New  Jersey  were  against  dealers  in  impure  milk  at  New- 
ark, but  as  no  decision  has  been  given  by  the  higher  courts  little  can  be 
said  as  to  its  strength. 

MASSACHUSETTS. 

The  State  Board  of  Health  in  this  state  has  appointed  two  analysts, — 
one  at  a  salary  of  $1,500  and  the  other  at  $r,ooo  per  annum.  The  first 
has  charge  of  the  investigation  of  articles  of  food,  the  latter  of  drugs.  No 
provision  has  been  made  for  inspectors,  but  the  analysts  have  to  obtain 
the  samples  themselves.  The  analysts  are  not  only  to  investigate  the  con- 
dition of  the  food  supply,  but  are  to  designate  such  articles  as  shall  be 
exempt  from  the  action  of  the  law,  and  also  to  fix  standards  of  purity  for 
future  use.    No  reports  of  the  investigations  have  been  so  far  published.1 

As  to  the  value  of  these  laws,  and  whether  they  will  withstand  the  as- 
saults of  acute  lawyers  retained  by  rich  defendants,  little  can  be  said,  for 

'Since  this  was  written,  prosecution  has  been  begun,  in  Boston,  in  cases  of  milk  adulteration. 
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no  real  test  has  been  had  ;  for  only  a  few  cases  have  been  tried  in  the 
petty  courts  of  New  York  and  New  Jersey,  and  the  law  points  have  not 
been  argued  before  the  higher  courts. 

As  to  the  form  of  the  laws,  it  is  held  by  so  eminent  an  authority  as  Dr. 
E.  R.  Squibb,  that  in  "  aiming  to  be  concise,  compact,  and  brief,  they 
are  too  general  and  too  loose  for  any  very  clear  comprehension  by  the 
adulterators,  to  whom  they  are  really  addressed.  The  law  seems  to  address 
itself  to  the  analysts,  lawyers,  and  courts,  and  generalities  leave  too  much 
room  for  protracted  legal  proceedings  and  technicalities,  all  of  which  in- 
volve well  known  chances  of  escape  for  defendants."1 

Another  point:  This  law,  on  its  very  face,  bears  the  stamp  of  being  a 
trade  measure  ;  and  it  is  not  until  we  reach  the  clause  where  it  states  that 
state  boards  of  health  "  shall  take  cognizance  of  the  public  health  in  so 
much  as  relates  to  injurious  foods,"  that  we  know  the  sanitary  bearings 
of  the  statute.  In  truth,  if  health  boards  are  to  take  cognizance  of  adul- 
teration only  when  it  affects  public  health,  the  problem  would  be  very  easy 
of  solution,  and  sanitary  authorities  would  be  rid  of  many  duties  that  are 
thrust  upon  them,  and  not  properly  belonging  to  their  sphere.  But  as 
interesting  as  this  discussion  is,  we  must  leave  it  for  the  present. 

SPECIAL  LAWS. 

A  few  states  have  special  laws  bearing  on  this  subject.  Thus,  New 
York  has  a  law  intended  to  compel  dealers  to  sell  oleomargarine  and 
"lard  cheese"  for  what  they  really  are,  but  it  has  never  been  enforced. 
Massachusetts  has  a  statute  authorizing  cities  and  towns  to  appoint  milk 
inspectors,  and  prohibiting  the  adulteration  of  milk.  Boston  is  the  only 
city  working  under  it,  and  more  or  less  efficient  work  has  been  done. 

Last  year,  1S82,  the  vinegar  makers  of  that  state  came  to  the  conclu- 
sion that  their  trade  needed  protection  from  adulterators,  so  they  were 
presented  with  a  law  regulating  the  sale  of  vinegar,  forbidding  the  addi- 
tion of  any  foreign  acid,  and  authorizing  the  appointment  of  inspectors  of 
vinegar.  The  inspector  of  vinegar  for  Boston  has  been  working  up  the 
subject,  and  regrets  the  "  deficiently  drawn  statute."  He  has  done  much 
to  enlighten  us  as  to  what  vinegar  is,  and  what  are  its  adulterants. 

Rhode  Island  also  impowers  cities  to  appoint  milk  inspectors,  and  for- 
bids the  sale  of  impure  or  impoverished  milk.  The  city  of  Providence 
has  done  excellent  work  under  this  law,  and  has  reduced  the  sale  of  im- 
pure milk  to  a  minimum. 

New  Jersey  has  given  her  people  protection  against  adulterated  honey, 
lard,  liquors,  and  milk,  but  no  one  ever  knew  a  person  to  be  prosecuted 
for  selling  either  of  the  three  first  mentioned  articles.  An  active  warfare 
has  been  waged,  however,  for  the  past  four  years,  under  the  milk  law,  and 
as  it  has  some  novel  features  it  will  bear  review.  This  law  was  originally 
drawn  up  as  a  purely  commercial  measure,  for  the  purpose  of  enabling 
honest  farmers  and  dealers  to  sell  a  pure  article,  and  also  to  protect  them 

1Ephemeris,  No.  1,  p.  24. 
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from  the  evil  practices  of  creameries  and  other  adulterators.  Provision 
was  made  in  this  law  for  the  appointment  of  an  inspector  of  milk  for  the 
whole  state,  but  the  honest  farmers  did  not  know  whom  to  trust  with  the 
appointment.  They  could  not  depend  on  the  politicians,  for  the  office 
would  then  become  one  of  the  spoils  of  party  ;  so  in  their  adversity  they 
bethought  them  of  the  State  Board  of  Health,  when,  presto,  the  commer- 
cial law  was  transformed  into  a  public  health  measure,  and  the  bantling 
was  turned  over  to  the  care  of  that  board.  And  it  has  proved  a  public 
health  measure  in  fact,  and  clearly  defines  what  pure  milk  is. 

I  will  mention  a  few  of  the  principal  points  in  the  law  :  Milk  from 
which  the  cream  has  been  removed  can  only  be  sold  from  cans  marked  in 
letters  two  inches  high  "  Skimmed  Milk."  The  sale  of  adulterated,  im- 
pure, or  unwholesome  milk,  or  the  milk  from  cows  kept  in  a  crowded  or 
unwholesome  condition,  or  diseased,  or  fed  on  unwholesome  food,  or 
upon  distillery  waste  or  other  rotten  substance,  is  forbidden.  The  addi- 
tion of  water  or  any  other  substance  is  declared  an  adulteration.  Milk 
which  has  been  exposed  to  or  is  contaminated  by  the  exhalation  from 
any  person  sick  with  any  contagious  disease  shall  not  be  sold.  For  the 
purposes  of  this  act,  milk  shall  be  considered  as  adulterated  when  it  shall 
contain  less  than  12  per  cent,  of  milk  solids. 

Cases  of  violation  are  tried  before  a  court  in  a  summary  way,  without 
a  jury,  and  a  certificate  of  an  analyst  that  the  milk  did  not  conform  to  the 
state  standard  is  sufficient  evidence.  Under  this  act,  the  State  Board  of 
Health  appoints  annually  a  state  inspector  of  milk,  who  has  power  to 
appoint  assistants,  and  also  to  inspect  milk  wherever  found,  and  if  it  is 
adulterated  or  impure  he  is  authorized  to  destroy  it.  The  state  has  ex- 
pended from  $1,000  to  $1,500  a  year  on  this  special  work. 

Besides  these  general  and  special  laws  there  are  many  local  ordinances 
or  sanitary  codes  which  govern  and  provide  for  the  work  of  inspection  in 
the  larger  cities.  Nearly  all  of  our  cities  make  some  provision  for  mar- 
ket inspection,  but  in  most  instances  the  very  flagrant  violations  of  law, 
such  as  the  sale  of  bad  meat  and  stale  vegetables,  are  only  dealt  with.  In 
some  cities, — New  York,  Brooklyn,  Cleveland,  Cincinnati,  and  others, 
— the  milk  inspection  is  carried  on  in  a  very  vigorous  manner.  Thus,  in 
New  York  city,  the  warfare  carried  on  during  the  past  few  years  against 
impure  milk  has  done  incalculable  good. 

It  will  be  interesting  now  to  review  these  laws,  and  note  the  method  of 
enforcement  employed. 

In  France,  the  work  appears  to  be  done  by  the  police  officers  of  the 
various  cities. 

In  England,  the  parish,  town,  or  municipal  boards  have  control,  and 
appoint  the  officers.  These  boards  are  not  comparable  with  our  boards 
of  health,  as  is  sometimes  supposed,  but  they  are  analogous  to  our  bor- 
ough, town,  or  village  governing  bodies.  They  not  only  have  charge  of 
sanitary  matters,  but  care  for  the  paupers,  disburse  alms,  lay  out  streets, 
etc. 

Canada  places  the  control  of  the  adulteration  laws  in  the  hands  of  the 
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Inland  Revenue  Department,  a  branch  of  government  brought  into  inti- 
mate relations  with  trade,  and  hence  in  a  position  to  know  the  rules  and 
requirements  of  trade. 

In  the  United  States  we  have  departed  from  all  beaten  tracks,  and  have 
turned  over  to  state  and  local  boards  of  health  all  adulteration  laws  so  far 
enacted.  This  has  been  done  for  two  reasons, — first,  because  there  is  no 
other  department  of  government  to  which  these  laws  could  very  well  be 
directed  ;  and,  secondly,  because  a  few  articles  of  food  are  so  adulterated 
as  to  be  injurious  to  health  or  life,  it  is  argued  that  all  sophistications  are 
dangerous.  This  assignment  of  a  duty  not  distinctively  and  positively 
applicable  to  health  boards  is  unfortunate,  for  these  boards  have  enough 
and  even  more  than  they  can  do  now,  with  the  things  which  properly 
belong  to  them.  And  from  a  multiplicity  of  duties  thrust  on  us,  we  are 
apt  to  neglect  some  matters  of  greater  importance  to  the  public  health 
and  weal. 

I  will  not  deny  that  there  are  articles  of  food  which  need  the  constant 
watch-care  of  sanitary  officials,  but  they  are  few  in  number,  and  are 
mostly  of  animal  origin.    Of  these  I  shall  speak  later  on. 

I  am  again  tempted  to  quote  from  Dr.  E.  R.  Squibb.  He  has  devoted 
years  of  his  life  to  the  fight  against  adulteration  in  all  its  forms,  and  his 
mature  opinion  is  well  worthy  of  our  consideration.- 

He  says  that  the  objects  of  the  adulteration  laws  are  as  follows  :  "  First, 
to  deter  persons  from  practices  of  adulteration  ;  second,  to  detect  such 
practices;  and,  third,  to  punish  them.  All  these  combine  to  prevent 
adulterations.  But  the  first  is  by  far  the  most  important  element,  and 
that  which  requires  greatest  emphasis,  because  it  is  the  most  radical  in 
its  influence  and  most  economical  in  its  effects.  The  motive  power  of 
all  adulteration  is  pecuniary  profit  or  gain,  and  not  to  endanger  or  dam- 
age health  at  all.  And  that  adulterations  do  endanger  health  is  a  mere 
accident,  that  most  adulterators  strive  to  avoid  by  rendering  their  adulter- 
ations as  harmless  as  possible.  Therefore  it  is  that  all  adulterations  are 
mere  dilutions  and  substitutions  in  the  interest  of  pecuniary  profit  or  gain, 
and  if  they  are  ever  positively  hurtful  it  is  by  accident  and  not  by  design  ; 
and  hence  adulterations  are  simply  frauds,  cheats,  or  deceptions  to  make 
money  by,  and  they  are  studied  out  and  designed  in  this  one  single  inter- 
est before  they  are  put  into  practice.  Now,  when  a  law  can  come  in 
effectively  between  the  motive  and  the  act,  to  deter  from  the  act,  it  is  then 
nearly  perfect;  since  there  is  nothing  then  to  detect  or  punish,  nor  any 
work  for  the  analysts  or  the  courts  at  all,  no  expense  to  the  governments, 
and  therefore  no  taxes  upon  the  people  for  enforcing  the  law,  to  say  noth- 
ing of  the  moral  effects  of  restraining  from  vicious  practices."  He  then 
says  that  if  the  law  is  to  be  operative  between  the  motive  and  the  design, 
it  should  be  drawn  in  full  and  plain  language.  "  If  the  penalty  be  suffi- 
cient, and  sufficiently  sure  to  make  the  risk  of  punishment  greater  than 
the  profit  will  warrant,  the  design  to  adulterate  will  be  abandoned,  and 
the  law  will  have  its  natural  and  wholesome  success."1 


1  Ephcmcris,  No.  i,  p.  24. 
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Whether  the  laws  that  we  have  reviewed  will  come  up  to  Dr.  Squibb's 
standard  I  leave  you  to  judge. 

I  am  afraid  that  we  place  too  much  trust  in  laws  themselves.  Some 
people  with  whom  I  have  talked  on  this  subject  seemed  to  labor  under 
the  delusion  that  the  moment  a  law  is  placed  on  the  statute-books  a  moral 
revolution  takes  place,  and  that  the  end  sought  for  would  be  attained 
without  more  trouble.  I  once  had  great  faith  in  laws  myself,  and  be- 
lieved that  because  a  certain  law,  calculated  to  do  great  good,  and  in 
itself  a  beneficent  measure,  said  so,  and  so  must  be  the  case,  that  all  the 
courts  and  lawyers  would  bow  to  its  dictum.  But  one  hour  on  the  wit- 
ness stand,  and  two  hours  of  talk  from  the  lawyer  on  the  other  side  of  the 
case,  dispelled  the  delusion,  and  I  came  to  the  conclusion  that  there  was 
no  such  a  thing  as  justice  any  more. 

With  this  experience  in  mind,  I  would  say  that  the  only  way  to  prove 
the  value  of  our  food  laws  is  to  enforce  them  vigorously,  and  if  they  come 
out  of  the  fiery  ordeal  of  the  courts  unscathed  we  shall  be  extremely  for- 
tunate. 

We  will  agree  that  there  is  a  necessity  for  laws  such  as  these,  to  forbid 
adulteration,  and  whether  trade  or  public  health  is  paramount  they  should 
be  enforced  without  fear  or  favor ;  and  if  it  is  deemed  the  duty  of  health 
boards  to  execute  them,  let  us  bow  to  the  demand,  and  do  the  best  we  can. 

RESULTS  OBTAINED. 

Now  that  we  have  glanced  at  the  various  laws,  and  the  machinery  em- 
ployed to  enforce  them,  let  us  see  what  has  been  accomplished  by  inves- 
tigation and  prosecution.  Let  us  look  over  the  field,  and  see  if  we  can 
discover  what  articles  are  adulterated,  and  what  is  the  character  of  the 
adulteration.  Has  the  vast  expenditure  of  money  and  time  revealed  any- 
thing, or  has  it  all  been  spent  for  naught?  If  it  be  proved  that  our  food 
supply  is  not  harmfully  adulterated,  or  if  we  can  draw  the  line  between 
sophistications  which  touch  only  the  pocket  and  those  which  endanger 
health  and  life,  we  must  acknowledge  that  the  thousands  of  dollars  spent 
in  the  work  have  not  been  wasted,  but  have  given  us  ample  returns  for  the 
investment.  The  amount  of  evidence  bearing  on  food  adulteration  at  our 
command  to-day  is  enormous :  the  great  difficulty  with  which  we  have  to 
contend  is  to  properly  use  it.  But  we  shall  endeavor  to  present  it  un- 
biased and  unprejudiced. 

First,  let  us  see  what  is  the  prevalence  and  what  the  proportion  of 
adulterated  food,  and  then  note  the  effect  of  prosecution  and  investigation 
thereon. 

As  to  continental  Europe  we  can  say  but  little,  for  the  records  are  so 
scattered  and  the  laws  so  multifarious  that  we  have  but  a  trifle  to  offer. 
In  France,  to  judge  from  the  published  reports,  chemists  note  articles  as 
good,  bad,  passable,  not  injurious,  and  injurious.  Thus,  in  March,  1SS3, 
out  of  1,1  iS  articles  examined  at  the  Paris  laboratory,  271  were  returned 
as  good,  231  as  passable,  616  as  bad,  545  of  which  are  "  not  injurious," 
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and  71  "  injurious."  It  is  difficult  to  tell  just  what  is  meant  by  these 
terms,  and  as  we  are  not  informed  which  are  pure  and  which  adulterated, 
no  opinion  can  be  formed.  Wines  form  by  far  the  largest  number  of 
articles  examined,  and  from  the  report  we  judge  that  the  Parisian  gets 
very  little  pure  wine.  Of  257  samples  of  milk,  26  are  returned  as  good, 
116  as  passable,  and  115  as  bad,  but  not  injurious. 


GREAT  BRITAIN'. 


Year. 

Number  analyzed. 

Per  cent,  adulterated. 

1875-6 

15,989 

18.10 

1877 

11.943 

17.70 

1878 

15,107 

16.58 

1879 

17,574  • 

17.25 

1880 

17,919 

17-47 

1881 

17,868 

16.56 

1882 

14,900 

16.50 

These  totals  do  not  represent  foods  exclusively,  for  drugs,  wines,  spirits, 
and  beer  are  included  ;  nor  do  they  indicate  the  state  of  the  food  for  the 
whole  of  Great  Britain,  for,  as  before  stated,  in  many  parts  of  the  country 
no  work  is  done  under  the  act. 

It  will  be  seen,  by  glancing  at  the  figures,  that  five  years'  work,  from 
1S77  to  1S82,  has  only  reduced  the  amount  of  adulteration  1.2  per  cent. 
When  it  is  remembered  that  a  vigorous  prosecution  has  been  kept  up,  we 
are  compelled  to  acknowledge  that  the  results  are  not  very  encouraging. 

Selecting  a  few  articles  from  the  list  for  purposes  of  comparison,  we 
find  that  of  the  samples  of  milk  analyzed  the  per  cent,  adulterated  varied 
from  26,  in  1877,  to  20.35,  m  !SS2  ;  butter,  including  oleomargarine  sold 
for  butter,  12  to  15  per  cent.  ;  groceries,  13  to  10  per  cent.  ;  bread  and 
flour,  6.S4  to  4.32  per  cent. 

CANADA. 

Canada  shows  by  far  the  best  results  obtained  by  any  country,  and  the 
reduction  in  the  amount  of  adulteration  has  been  made  by  but  little  pros- 
ecution. The  only  form  of  punishment  indulged  in  is  the  publication  of 
the  names  of  the  dealers  in  impure  articles.  In  1S76,  when  the  work  was 
begun,  51.66  per  cent,  of  the  articles  examined  were  adulterated.  In 
1SS2  this  figure  is  reduced  to  25.66,  showing  an  improvement  of  a  little 
over  25  per  cent. 

UNITED  STATES. 

As  there  has  been  little  or  no  prosecution  in  the  United  States  under 
the  food  laws,  but  little  has  been  done  in  the  way  of  a  reduction  of  the 
percentage  of  adulteration.  In  New  York  and  other  cities,  and  in  New 
Jersey,  the  sale  of  impure  milk  has  been  reduced  markedly  ;  but  there  is 
still  much  work  to  do. 

If  wc  look  over  the  reports  of  the  analysts  of  New  York,  New  Jersey, 
Massachusetts,  Michigan,  and  other  states,  we  obtain  a  fair  idea  of  the 
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prevalence  of  sophistication  in  this  country.  We  find  that  the  staple  arti- 
cles, such  as  are  found  in  the  average  household,  suffer  adulteration  about 
as  follows  :  Spices  and  condiments,  66  per  cent.  ;  ground  coffee,  45  per 
cent.  ;  tea,  48  per  cent.  ;  sugar,  the  higher  grades  rarely,  the  lower 
grades  20  per  cent.  ;  syrup,  50  per  cent.  ;  milk,  when  not  inspected,  50 
per  cent.  ;  flour,  none  ;  bread,  about  2  per  cent.  ;  cream  of  tartar  and 
baking  powders,  44  per  cent.  ;  butter,  40  per  cent,  (other  fats  substi- 
tuted) ;  vinegar,  rarely  adulterated,  but  rarely  cider  vinegar  ;  olive  oil, 
60  per  cent. 

CHARACTER  OF  ADULTERANTS  EMPLOYED. 

Spices  and  condiments,  adulterated  with  exhausted  spices,  ground 
cereals,  flour,  buckwheat  hulls. 

Coffee,  with  chicory,  rye,  and  other  cereals. 

Tea,  with  exhausted  leaves,  leaves  of  other  plants,  damaged  teas,  coat- 
ed to  improve  looks. 

Sugar,  with  grape  sugar. 

Syrup,  with  grape  sugar — in  many  cases  all  glucose. 
Milk,  with  water,  alkaline  salts  to  neutralize  acidity,  preservatives,  and 
is  often  skimmed. 

Bread,  alum  added  to  increase  whiteness, — rarely  used  in  this  country. 
Cream  of  tartar  and  baking  powders,  gypsum,  starches,  and  "  fillers," 
to  increase  bulk. 

Butter,  other  fats  substituted  for  it  or  adulterated  with  foreign  fats. 
Vinegar,  rarely  adulterated,  but  often  not  fruit  vinegar. 
Olive  oil,  peanut  and  cotton-seed  oil. 

It  will  be  noted,  after  glancing  over  this  list,  that  the  staple  articles  in 
every-day  use  are  never  adulterated  with  injurious  substances,  and  the  evi- 
dence thus  far  offered  indorses  the  statement  made  in  the  first  part  of 
this  paper,  that  adulteration  is  a  sin  against  the  pocket,  and  extremely 
rarely  against  health. 

A  group  of  substances  which  may  be  classed  together,  and,  strictly 
speaking,  not  adulterations,  but  which  are  often  used  for  the  purpose  of 
sophistication,  will  now  be  considered. 

OLEOMARGARINE. 

It  is  difficult  to  say  whether  this  may  be  put  in  the  category  of  articles 
to  be  placed  under  the  watch-care  of  sanitary  officers.  Some  have  held 
that  there  is  danger  of  animal  parasites  or  diseases  being  introduced  into 
the  economy  by  the  use  of  this  article,  but  the  best  authorities  deny  this 
statement.  Personally  I  am  of  the  opinion  that  it  should  be  classed  with 
the  commercial  frauds,  but  that  its  manufacture  should  be  watched  care- 
fully by  health  officers.  You  are  so  familiar  with  the  process  of  manu- 
facture that  it  does  not  seem  necessary  for  me  to  go  into  detail.  Suffice 
it  to  say,  that  as  the  aim  of  the  maker  is  to  produce  a  sweet  and  mer- 
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charitable  commodity,  any  rancidity  would  interfere  with  its  sale.  This 
fact  insures  the  public  against  any  putrid  or  ill-smelling  fat  being  used. 

The  quantity  of  this  material  sold  and  used  as  food  in  the  United  States 
is  enormous.  We  may  form  an  idea  of  the  extent  of  the  business  when 
we  know  that  three  factories  in  New  York  state  turn  out  not  less  than 
4,500  tons  a  year,  and  there  are  some  five  or  six  more  factories  in  the 
country.  I  venture  to  assert  that  a  very  small  portion  of  this  is  sold  to 
the  consumer  for  what  it  really  is. 

We  must  recognize  the  necessity  of  some  legal  control  over  this  trade, 
aVid  dealers  should  be  compelled  to  sell  the  article  on  its  merits,  and  not 
fraudulently.  The  enforcement  of  such  a  law  does  not  belong  to  health 
boards,  however. 

"lard  cheese"  and  "lardine." 

An  ingenious  New  Yorker  has  discovered  that  he  can  take  milk  robbed 
of  its  cream,  and  by  the  introduction  of  a  foreign  fat  produce  a  cheese 
equal  to  an  honest  cream  cheese.  Lard  and  oleomargarine  oil  have  been 
used  in  this  process,  and  the  resulting  material  is  known  as  "  lard 
cheese." 

"  Lardine"  is  an  artificial  butter  made  in  nearly  the  same  way. 

Now  if  these  articles  were  sold  to  the  public  on  their  true  merits,  no 
one  would  complain  ;  but  such  is  rarely  the  case,  and  if  persons  will 
insist  on  being  thus  defrauded,  it  may  be  argued  that  legal  protection  to 
the  innocent  purchaser  is  demanded. 

GLUCOSE.  GRAPE  SUGAR. 

It  is  estimated  that  ten  pounds  of  glucose  per  capita  is  made  and  sold 
each  year  in  the  United  States  ;  and  we  naturally  ask,  What  becomes  of 
it?  No  one  ever  heard  of  a  person  asking'for  the  substance  at  a  grocery 
store  ;  yet  it  is  sold  and  consumed  somewhere.  We  can  account  for  a 
large  percentage  of  the  substance  in  the  syrups,  strained  honey,  confec- 
tions, and  in  the  lower  grades  of  sugar. 

Attempts  have  been  made  to  check  or  prohibit  the  sale  of  this  article, 
which,  as  Dr.  Squibb  has  it,  "  marks  the  progress  of  the  age."  The 
legislators  of  New  Jersey  passed  a  law  in  xSSi  requiring  that  the  man- 
ufacturers of  sugar  and  syrup,  who  shall  mix  therewith  any  glucose  or 
grape  sugar,  must  mark  the  package  with  the  word  "  adulterated,  "under 
a  penalty  of  $500.  This  law  came  before  Governor  Ludlow  for  his  sig- 
nature, which  he  refused  to  affix.  His  veto  message  will  bear  quoting 
here,  for  it  answers  the  question  as  to  whether  the  substance  shall  be 
considered  injurious  or  not.  He  says  :  "The  manufacture  of  glucose, 
or  corn-sugar,  is  an  enterprise  yet  in  its  infancy  ;  it  will,  if  successful, 
result  in  the  utilization  of  the  corn  crop  of  the  country,  the  increase  of 
the  sugar  supply,  and  the  consequent  employment  of  a  large  amount  of 
capital  and  labor.  Scientists  of  acknowledged  ability  and  integrity  have 
declared  it  to  be  a  healthful  article  of  food,  and  there  is  no  reason  why 
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the  result  of  its  mixture  with  cane  sugar  should  be  marked  '  adulter- 
ated,' as  if  it  were  a  debasement  or  pollution."  The  legislature  was  sat- 
isfied with  the  governor's  explanation,  and  did  not  enact  the  law. 

Frequent  statements  have  been  made  that  sulphuric  acid  has  been 
found  in  large  and  poisonous  quantities  in  the  glucose  syrups.  This  is 
either  a  perversion  of  facts,  or  an  exaggeration.  It  is  true  that  sulphuric 
acid  is  employed  in  the  conversion  of  starch  into  grape  sugar,  but  the 
acid  is  afterwards  neutralized  by  means  of  milk  of  lime.  If  any  acid 
exists  in  the  syrup,  it  is  either  in  combination  with  the  lime,  or  free  and 
in  very  small  quantities, — a  condition  strenuously  avoided  by  the  man- 
ufacturers. 

It  may  be  said,  without  fear  of  contradiction,  that  glucose  may  be  con- 
sidered a  harmless  article  of  food.  As  to  the  use  of  this  article  as  an  adul- 
terant, I  hold  that  it  does  not  come  under  the  jurisdiction  of  health  officers. 

CANNED  FOODS. 

There  is  sufficient  evidence  to  warrant  us  in  asserting  that  fruits,  veg- 
etables, and  meats  preserved  in  tin  need  our  attention.  Many  cases  of 
acute  poisoning,  of  greater  or  less  severity,  have  been  reported  by  compe- 
tent observers. 

It  has  been  proved  that  some  fruits  and  vegetables  act  upon  the  tin  or 
lead,  and  enough  of  these  metals  is  dissolved  to  cause  serious  illness. 
This  is  especially  true  of  the  very  acid  fruits,  such  as  apples,  cherries, 
and  vegetables  like  tomatoes. 

One  case  has  come  under  my  notice,  where  two  persons  were  seized 
with  an  attack  of  vomiting,  purging,  and  cramps,  after  the  ingestion  of 
apples  preserved  in  tin.  I  was  fortunate  enough  to  obtain  the  can  and 
the  remainder  of  the  fruit.  The  interior  of  the  can  presented  a  crystalline 
appearance,  such  as  is  described  by  Wood  and  others  who  have  investi- 
gated the  subject.  The  fruit  was  acid  in  reaction,  and  analysis  revealed 
tin  in  considerable  quantities. 

It  has  been  suggested  that  only  old  and  imperfectly  prepared  fruits  and 
vegetables  cause  trouble,  and  that  to  ensure  the  freshness  of  the  article 
the  year  of  canning  should  be  stamped  on  the  package. 

This  subject  needs  thorough  investigation. 

As  to  illness  being  caused  by  canned  corned  beef  and  other  meats,  I 
can  say  that  I  have  seen  two  cases,  but  the  trouble  seemed  to  be  due  to 
imperfect  preservation,  as  the  meat  in  both  cases  was  partially  rotten. 
Both  cans  were  what  is  known  in  the  trade  as  "  swelled-head,"  that  is, 
the  ends  were  bulged  out  by  air  or  gases  in  the  can  ;  hence  these  cases 
cannot  be  cited  as  being  caused  by  canned  meats  by  themselves. 

PRESERVATIVES. 

I  wish  to  call  attention  to  the  use  of  preservatives,  as  the  custom  seems 
to  be  increasing,  and  the  subject  should  be  thoroughly  studied  before  a 
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competent  opinion  can  be  formed  as  to  the  advisability  of  their  employ- 
ment. Those  which  I  have  examined  have  consisted  of  salicylic  acid, 
either  alone  or  combined  with  soda,  alkaline  carbonates,  potassium  ni- 
trate, and  borax  or  boric  acid.  These  are  extensively  advertised  in  glow- 
ing language,  and  with  the  usual  accompanying  certificates  from  chem- 
ists or  physicians,  and  meet  with  ready  sale.  Many  fanciful  names  are 
given  to  the  compounds,  and  each  is  claimed  to  be  "positively  harmless." 

My  own  opinion  is.  that  their  use  should  be  discountenanced  by  sanita- 
rians ;  for  the  mere  fact  that  a  certain  chemical  combination  will  check 
fermentation  or  putrefaction  outside  of  the  body  leads  us  to  believe  that 
digestion  will  be  impaired  or  impeded.  This  I  have  sought  to  prove  in 
an  imperfect  way,  by  treating  milk  with  a  preservative,  and  then  attempt- 
ing artificial  digestion.  Digestion  was  proved  to  be  interfered  with,  or 
checked  altogether. 

Thus  far  we  have  been  discussing  certain  laws  and  duties  relating  to 
the  food  supply  with  which  health  boards  may  or  may  not  properly  con- 
cern themselves.  Your  attention  is  now  called  to  a  group  of  foods,  and 
the  trades  connected  therewith,  which  need  the  constant  surveillance  of 
sanitary  officers.  I  refer  to  bread,  milk,  and  meat,  and  the  trades  of 
baker,  milk  seller,  and  butcher,  each  one  of  which  should  receive  the 
closest  attention  of  health  officers.  The  importance  of  this  branch  of  our 
subject  is  so  evident  that  I  shall  go  somewhat  into  detail  in  pointing  out 
the  line  of  investigation  necessary. 

BREAD. 

The  amount  of  adulterated  bread  sold  in  the  United  States  is  very 
small,  certainly  not  one  per  cent,  of  the  total  quantity  used.  Alum  is 
sometimes  used  to  make  bread  appear  white,  but  it  is  not  a  common 
practice.  It  may  by  prolonged  use  cause  indigestion,  and  of  course 
its  use  should  be  checked.  But  the  health  officers'  duties  do  not  end  with 
the  mere  examination  of  bread  for  alum  :  he  should  carry  on  his  inspec- 
tion further,  and  into  the  bake  shop,  noticing  the  condition  and  surround- 
ings of  the  place,  and  insist  that  there  should  be  cleanliness  in  every 
branch  of  the  business. 

Bake-shops  are  generally  located  in  cellars,  and  are  very  often  damp, 
dirty,  and  foul-smelling,  and  if  a  person  with  a  sensitive  stomach  should 
visit  many  of  them,  I  am  of  the  opinion  that  the  demand  for  home-made 
bread  would  be  increased.  The  very  occupation  of  baker  is  apt  to  cause 
certain  diseases  of  the  skin  of  the  hands,  and  although  no  illness  may  be 
caused  by  it,  it  is  not  pleasant  to  think  of  our  bread  containing  the  scales 
or  scabs  from  eczema. 

To  give  a  leaf  from  the  history  of  a  few  visits  to  bake-houses  may  inter- 
est you,  and  impress  upon  your  minds  the  importance  of  the  sanitary  con- 
trol of  such  places. 

Most  of  the  places  visited  were  in  damp,  dark  cellars,  where  artificial 
light  is  constantly  used.    In  one  place  we  find  the  cat  and  dog  asleejD  in 
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the  kneading-trough,  fowls  running  around  and  perching  on  the  various 
utensils,  and  a  general  air  of  filth  and  lack  of  thrift.  In  one  shop  the 
kneading-trough  was  connected  with  the  sewer  by  means  of  an  untrapped 
waste  pipe.  In  another  the  soil  pipe  had  burst,  and  the  floor  was  flooded 
with  liquid  filth.  The  baker  said  that  "  that  always  happened  after  a 
rain-storm."  I  have  seen  a  baker  mixing  his  bread  with  hand  and  arm 
covered  with  the  eruption  of  eczema.  He  said  that  "  the  doctor  told  him 
the  dough  was  good  for  the  disease."  But  we  would  say  that  the  quality 
of  the  bread  was  not  improved  thereby. 

The  custom  of  using  bake-shops  for  sleeping-rooms  is  very  common, 
and  must  be  discountenanced. 

I  would  insist,  then,  on  the  necessity  of  frequent  inspections  of  bake- 
houses, in  order  that  cleanliness  should  be  insured. 

MILK. 

When  we  consider  that  milk  is  universally  used,  and  that  it  constitutes 
almost  exclusively  the  diet  of  children  at  that  time  of  life  when  they  are 
least  able  to  resist  any  interference  with  the  purity  of  their  food,  we  are 
forced  to  the  conclusion  that  strict  measures  should  be  adopted  by  every 
health  authority  to  insure  that  condition  of  the  supply  necessary  for  good 
health.  It  is  pleasant  and  encouraging  to  know  that  this  is  acknowl- 
edged by  most  sanitary  officers,  and  that  more  or  less  efficient  work  is 
done  by  a  great  number  of  health  boards  to  check  the  sale  of  impure 
milk. 

But  the  mere  inspection  of  milk  for  the  purpose  of  detecting  adultera- 
tion, although  most  commendable,  does  not  go  far  enough,  and  is  not  in 
itself  sufficient.  The  watchfulness  of  health  officers  should  go  much  fur- 
ther, and  should  extend  to  the  dairies  from  which  the  supply  may  come. 
This  I  shall  insist  on,  and  shall  state  cogent  reasons  for  demanding  it. 

We  are  in  a  position  to  assert  that  the  adulteration  of  milk  is  confined 
almost  exclusively  to  the  addition  of  water,  preservatives,  and  alkalies,  and 
to  the  abstraction  of  cream.  These  adulterants  are  not  in  themselves  in- 
jurious to  health  ;  but  when  we  know  that  the  nutrition  of  an  infant  is  seri- 
ously interfered  with  by  the  impoverishment  of  the  milk  given  it,  we  see 
wherein  harm  may  be  done. 

Besides  checking  the  sale  of  adulterated  and  impoverished  milk,  the 
inspector  should  be  on  the  lookout  for  milk  from  dangerous  sources,  some 
of  which  I  shall  now  indicate. 

Milk  produced  by  improper  feeding. — Distillery  waste,  and  some- 
times beer  grains,  produce  a  quality  of  milk  of  low  nutritive  powers,  and 
dangerous  to  infants. 

Colostrum. — The  milk  from  cows  soon  after  calving  should  not  be 
sold.    It  has  often  produced  intestinal  troubles  in  children. 

Cattle  improperly  cared  for. — Cattle  improperly  housed  and  cared 
for,  especially  those  kept  in  cities,  need  close  watching,  and  the  stables 
should  be  frequently  inspected. 
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Milk  from  diseased  cattle. — Milk  from  diseased  cows  is  especially 
dangerous,  and  we  may  assert  that  the  use  of  this  article  from  tubercu- 
lous cows  is  very  hazardous.  Sufficient  evidence  has  been  offered  by 
good  and  careful  authorities  to  prove  that  there  is  a  possibility  of  the 
transmission  of  tuberculosis  by  means  of  the  milk,  and  phthisis  is  quite  a 
common  disease  among  milch  cows  when  crowded  in  ill-ventilated  sta- 
bles. Fortunately  the  secretion  of  milk  is  checked  during  many  of  the 
acute  cattle  diseases,  but  there  is  the  risk  of  carelessness  on  the  part  of 
dairymen  ;  hence  inspectors  should  always  be  on  the  alert. 

Finally  there  is  the  great  danger  of  the  transmission  of  contagious  dis- 
eases, the  milk  acting  as  the  carrier.  This  fact  has  been  carefully  noted 
in  England,  and  many  epidemics  of  typhoid  fever,  scarlet  fever,  and 
diphtheria  have  been  traced  to  the  dairyman's  house. 

Mr.  Ernest  Hart,  of  London,  has  epitomized  about  all  that  is  known 
on  this  subject  in  an  article  read  by  him  before  the  International  Medical 
Congress  in  18S1.     He  sums  up  as  follows: 

"The  number  of  epidemics  of  typhoid  fever  recorded  in  the  abstract 
as  due  to  milk,  is  50;  of  scarlatina,  15  ;  of  diphtheria,  7.  The  total  num- 
ber of  cases  occurring  during  the  epidemics  traced  to  the  use  of  infected 
milk  may  be  reckoned  in  round  numbers  as  3,500  of  typhoid  fever,  800 
of  scarlet  fever,  and  500  of  diphtheria.  When  it  is  remembered  that 
barely  ten  years  ago  we  were  utterly  ignorant  of  milk's  being  a  carrier  of 
infection,  and  that  consequently  these  epidemics  have  all  occurred  within 
one  short  decade,  it  will  be  seen  how  vitally  important  is  the  safe  guard- 
ing of  our  milk  supplies  from  contamination." 

The  last  number  of  the  Lancet,  October,  18S3  (No.  88,^.  652),  re- 
cords an  epidemic  of  typhoid  fever  at  St.  Pancras,  the  details  of  the  in- 
vestigation being  given  by  Mr.  Murphy,  Medical  Officer.  There  were 
431  cases  in  276  houses,  and  220  cases  were  traced  back  to  a  dairy  which 
supplied  most  of  the  houses  with  milk. 

We  can  easily  account  for  the  method  of  transmission  in  many  cases. 
Thus,  a  can  of  milk — a  fluid  capable  of  absorbing  all  kinds  of  odors — 
may  have  been  exposed  to  the  emanations  from  a  case  of  scarlet  fever,  or 
the  can  wiped  out  with  a  soiled  towel  or  cloth  from  the  patient.  The 
cases  of  typhoid  fever  traced  to  dairies  have,  as  a  rule,  been  accounted 
for  by  the  contaminated  water  which  has  been  used  to  dilute  the  milk  or 
wash  out  the  cans. 

That  the  causes  of  the  epidemics  of  some  zymotic  diseases  have  not 
been  traced  out  in  this  country  is  probably  due  to  want  of  care  on  the 
part  of  our  sanitary  officials. 

I  shall  ask  you  now  to  consider  a  plan  for  a  control  of  the  milk  supply, 
which  I  think  should  be  followed  by  all  sanitary  officials.  A  registry  of 
the  milk  dealers  should  be  kept,  backed  up  by  law  if  necessary,  and  this 
should  include  the  name  of  the  dealer,  the  location  of  the  farm,  the  amount 
of  milk  sold  daily  ;  and,  after  inspection  of  the  farm  and  the  milk,  notes 


SANITAR  V  CONTROL  OF  FOOD  SUPPL  Y. 


I65 


should  be  added  as  to  the  quality  of  the  milk,  the  condition  of  the  farm- 
yards and  the  cattle,  the  breed  of  the  herd,  and  the  kind,  quality,  and 
quantity  of  feed  given. 

If  this  plan  is  followed  out,  it  will  not  be  long  before  a  complete  sani- 
tary control  can  be  kept  over  the  milk  supply.  We  are  working  on  this 
plan  in  Paterson,  but  it  is  too  early  to  arrive  at  results  :  so  far  it  has 
worked  well. 

MEAT  SUPPLY. 

Most  of  our  larger  cities  provide  for  meat  inspection  in  their  markets, 
but  it  begins  and  ends  with  the  inspection  of  the  meat  actually  exposed 
for  sale,  and  as  a  rule  only  meagre,  putrid,  and  immature  meat  is  con- 
demned. This  system  is  defective  in  that  it  does  not  provide  for  the  sur- 
veillance of  slaughter-houses  and  the  examination  of  all  cattle  before  or 
immediately  after  killing,  and  before  the  meat  is  offered  for  sale. 

In  many  of  our  cities  the  cattle  are  brought  to  the  butcher  by  railroad, 
after  a  long  journey  :  they  arrive  in  an  exhausted  and  feverish  condition, 
frequently  in  a  famished  state,  and  are  not  fit  to  be  used  as  food.  In  our 
smaller  towns  and  villages  only  the  very  young  or  very  old  cattle  are 
slaughtered  for  local  use. 

Not  only  are  the  cattle  actually  diseased  at  the  time  of  killing,  but  the 
meat  itself,  by  improper  treatment,  may  act  as  a  home  for  dangei-ous 
germs.  Mr.  Francis  Vacher,  of  Birkenhead,  in  an  able  paper  read  before 
the  International  Medical  Congress,  refers  to  several  ways  in  which  meat 
might  spread  diseases:  thus,  it  might  itself  be  in  a  pathological  condi- 
tion, or  serve  as  a  medium  in  which  disease  germs  were  nourished  and 
multiplied,  or  it  might  serve  as  a  nidus  in  which  such  germs  rested. 
Thus,  a  specific  disease  may  be  communicated  to  man  by  the  ingestion 
of  meat  tainted  with  splenic  fever,  or  foot  and  mouth  disease,  or  from  a 
tuberculous  animal. 

We  are  warranted,  then,  in  claiming  that  meat  inspection  should  in- 
clude an  examination  made  by  a  competent  person,  before  death  or  before 
the  meat  shall  be  exposed  for  sale  in  the  markets.  This  plan  may  require 
the  services  of  a  skilled  veterinarian,  but  it  seems  to  me  essential. 

As  many  of  our  towns  are  now  supplied  almost  entirely  with  meat 
killed  and  dressed  in  the  West,  and  brought  to  market  in  refrigerator 
cars,  this  system  of  inspection  will  perhaps  have  to  be  followed  by  offi- 
cials appointed  by  the  general  government,  for  it  would  not  be  equitable 
to  burden  a  city  with  work  which  does  not  concern  it. 
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THE  ADULTERATION  OF  FOODS. 

By  Prof.  ALBERT  R.  LEEDS,  Ph.D., 
Hoboken,  N.  J. 

My  object  is  to  state  briefly  what  I  know,  from  a  somewhat  extended 
personal  investigation,  are  the  most  important  facts  concerning  the  nature 
and  amount  of  food  adulteration  as  at  present  practised  in  this  country. 
In  addition.  I  desire  to  say  a  few  words  concerning  the  remedy. 

Five  years  ago  33  per  cent,  of  all  the  milk  sold  in  Jersey  City  and 
Hoboken  was  either  skimmed,  or  watered,  or  both.  At  present  the  in- 
spector has  difficulty  in  finding  a  sample  of  milk  which  falls  below  legal 
standard.  This  great  result  has  been  brought  about  by  systematic 
inspection,  and  sixty  trials  before  police  justices.  The  fines  collected 
have  amounted  to  something  more  than  $700,  which  exceeds  the  sum 
paid  to  the  inspector  and  chemists  for  their  services  in  the  collection  of 
samples,  the  analyses  of  the  condemned  samples,  and  for  the  time 
expended  in  court.  In  other  words,  the  community  has  been  earning 
money  directly  by  the  operation  of  the  milk  law  in  the  excess  of  fines 
over  expenditures.  But  this  gain  is  trivial  compared  with  the  saving 
effected  by  the  purchase  of  milk,  rather  than  milk  plus  water.  The  lat- 
ter item,  the  water,  amounts  to  half  a  million  quarts  annually,  and  the 
saving  effected  to  $40,000  per  annum. 

As  to  what  constitutes  adulterated  milk  in  the  eye  of  the  law,  that  has 
been  fixed  in  the  state  of  New  Jersey  as  milk  which  contains  less  than 
12  per  cent,  of  total,  and  more  than  8S  per  cent,  of  water.  This  standard 
was  adopted  in  conformity  with  the  analyses  of  many  samples  of  milk 
obtained  within  the  state.  I  may  add  that  I  have  never  encountered  a 
sample  of  pure  milk  which,  as  a  matter  of  fact,  did  not  contain  more 
than  12  per  cent,  of  total  solids.  The  state  of  New  York  has  adopted 
the  standard  of  the  English  Society  of  Public  Analysts,  which  is  a  milk 
containing  less  than  2.5  per  cent,  of  fat,  and  less  than  9  per  cent,  of 
solids  not  fat.  From  past  experience,  I  would  say  that  such  a  low 
standard  would  be  putting  a  premium  on  adulteration,  and  would  let  in  a 
quantity  of  watered  milk,  which  the  present  New  Jersey  standard  ex- 
cludes. Still  it  is  of  the  highest  importance  to  have  a  uniform  standard 
throughout  the  United  States  ;  and  if  the  healthy  cows  which  yield  milk 
so  poor  as  to  contain  only  2.5  per  cent,  of  fat  are  actual  and  not  fictitious 
cows,  than  the  propriety  of  modifying  the  standard  with  reference  to 
such  extreme  cases  (or  rather  cows  in  extremis )  would  come  up  for 
investigation. 
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But,  before  changing  the  standard,  the  methods  of  analysis  should  be 
settled,  especially  since  those  in  common  use  at  the  present  time  are 
erroneous.  The  usual  method  of  exhausting  the  fat  with  ether  only  gives 
a  more  or  less  imperfect  approximation  to  the  correct  result.  That  for 
the  determination  of  solids,  the  evaporation  of  small  weight, — still  worse, 
the  evaporation  of  a  small  volume, — either  alone  or  after  the  addition  of 
sand,  in  a  platinum  capsule  on  a  water  bath,  has  a  necessary  though 
variable  error  attached  to  every  such  determination. 

While  the  actual  practice 'of  milk  analysis  is  very  unsatisfactory,  the 
best  methods  are  within  the  reach  of  all  analysts,  and  leave  little  to  be 
desired,  whether  on  the  score  of  great  precision  in  results,  or  rapidity  and 
ease  of  execution.  But  such  is  by  no  means  the  case  with  the  analysis  of 
butter,  cheese,  oils,  and  fats.  The  expert  scandal  in  the  McGeoch-Fow- 
ler-lard  controversy  at  Chicago  is  still  fresh  in  the  minds  of  all  of  us, 
and,  while  the  sophistication  of  butter  and  lard  with  various  foreign  fats 
and  oils,  the  general  substitution  of  cotton  or  other  oil  for  olive  oil,  are 
practised  on  the  most  extensive  scale,  yet  the  demonstration  of  the  fact 
of  adulteration  in  a  great  number  of  such  cases  is  attended  with  the 
greatest  difficulty,  and  is  frequently  impossible.  These  difficulties  are 
due  to  the  lack  of  accurate  methods  of  analysis.  They  will  only  be  over- 
come when  a  number  of  investigators  can  bring  to  bear  all  the  resources 
of  chemistry,  microscopy,  and  general  physics  upon  the  solution  of  these 
difficult  problems.  An  expert,  who  claims  to  be  able  to  determine  with 
certainty  the  nature  and  amount  of  various  ingredients  in  any  and  all  ad- 
mixtures of  oils  and  fats,  only  brings  the  science  which  he  misrepresents 
into  reproach. 

The  extensive  manufacture  of  grape  sugar,  and  its  sale  admixed  with 
cane  sugar,  in  many  of  the  brown  sugars  of  commerce,  or  as  a  large  con- 
stituent of  candies,  or  in  honey  or  syrups  of  various  kinds,  has  caused  a 
great  deal  of  attention  to  be  paid  to  its  detection  and  estimation.  As  a 
result,  the  methods,  though  leaving  much  to  be  desired,  are  advancing  in 
precision. 

The  wholesale  adulteration  of  cream  of  tartar,  usually  with  gypsum, 
and  sometimes  to  the  amount  of  60  per  cent.,  is  too  well  known  to  need 
comment.  Fortunately,  the  iniquity  of  the  practice,  and  the  certainty 
with  which  it  can  be  detected,  will  make  it  possible  in  the  near  future  to 
obtain  redress  at  law. 

In  the  case  of  baking  powders,  flour,  bread,  etc.,  it  will  be  more  diffi- 
cult to  establish  precedents,  because  the  use  of  alum  in  baking  powder, 
or  in  damaged  flour,  which  is  the  most  serious  admixture,  admits  of  a 
defence,  though  it  is  an  unsatisfactory  one. 

Spices  of  all  kinds  are  sold,  both  pure  and  adulterated,  and  frequently 
by  the  same  dealers.  In  case  the  dealers  are  also  manufacturers,  they 
frequently  sell  the  pure  spices  under  their  own  names,  and  the  adulter- 
ated spices  not  so  labelled.  No  poisonous  substances  are  added,  since 
harmless  ones  are  cheap,  and  with  very  few  exceptions  answer  quite  as 
well.    The  adulterants  are  mainly  ground  hulls  of  various  seeds,  bran, 
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ground  cracker  of  different  kinds,  pea  and  bean  flour,  roasted  cereals, 
and  cheap  coloring  matters  like  turmeric,  umber,  charcoal,  etc.,  or  earths 
like  terra  alba,  used  to  give  bulk  and  weight.  Mustard  is  never  sold  pure, 
because  if  the  ground  seed  merely  is  used,  the  high  percentage  of  oil  nat- 
urally present  in  the  seed  causes  the  mustard  so  prepared  to  become  ran- 
cid. Moreover,  the  mustard,  after  extraction  of  sufficient  of  its  fixed  oil 
to  acquire  keeping  qualities,  is  too  acrid  to  be  palatable.  For  this  reason 
reputable  manufacturers  add  flour  until  the  percentage  is  reduced.  Oth- 
ers, less  scrupulous,  add  flour,  terra  alba,  turmeric,  and  sometimes  cayenne 
pepper.  I  have  a  series  of  commercial  mustards,  varying  in  percentage 
of  mustard  from  a  most  excellent  and  palatable  article,  containing  81.1 
per  cent,  of  mustard,  the  balance  being  flour,  to  an  article  containing 
only  9.21  per  cent.,  the  rest  being  wheat  flour,  turmeric,  and  cayenne 
pepper.  The  addition  of  the  pepper  is  explained  by  the  fact  that  some- 
thing must  be  added,  when  so  little  mustard  is  present,  to  give  any 
piquancy  whatever  to  the  spice.  There  is  some  mustard  manufactured 
which  is  the  pure  seed  minus  the  abstracted  oil,  as  above  explained,  but 
the  demand  and  sale  for  it  is  small. 

I  see,  therefore,  no  certain  way  of  enabling  purchasers  to  know  what 
they  purchase  when  they  buy  any  article  of  spice,  except  that  the  manu- 
facturer should  be  required  to  state  the  different  ingredients  present  in  the 
article  sold,  and  their  percentage  amounts.  In  certain  of  the  laws  upon 
adulteration,  it  is  provided  that  an  article  shall  be  deemed  to  be  adulter- 
ated when  any  substance  or  substances  has  or  have  been  mixed  with  it, 
so  as  to  reduce,  or  lower,  or  injuriously  affect  its  quality.  This  definition 
brings  nearly  all  the  species  at  present  sold  under  the  head  of  adulterated 
articles,  but  it  would  be  very  difficult  to  obtain  conviction  for  the  same  in 
a  court  of  law.  On  the  other  hand,  if  spices  were  sold  which  contained 
something  less  or  different  than  the  labels  called  for,  conviction  could  be 
readily  obtained  as  to  the  fact,  no  perplexing  questions  of  possible  injury 
to  the  consumer  being  necessarily  involved. 

Similar  remarks  apply  to  condiments  like  vinegar,  but  with  this  dis- 
tinction,— that  in  the  case  of  a  spice  like  mustard,  there  would  be  no 
hardship  in  requiring  a  manufacturer  to  put  the  percentage  amount  of  a 
foreign  substance,  such  as  flour,  which  has  been  added,  because  he  intro- 
duced it  himself,  and  knows  the  proportions  of  the  ingredients  in  the 
manufactured  article.  But  in  vinegars,  in  which  I  have  not  myself 
detected  any  deleterious  foreign  substance  like  sulphuric  acid,  but  the 
most  surprising  amount  of  dilution  with  water,  the  determination  of  the 
percentage  of  acetic  acid  requires  the  aid  of  a  chemist ;  and,  inasmuch  as 
this  percentage  varies  considerably  in  vinegars  obtained  from  different 
sources,  the  most  which  could  be  done  would  be  to  fix  the  lowest  per- 
missible percentages  of  acetic  acids,  and  charge  any  dealer  with  adulter- 
ation who  offered  vinegars  for  sale  which  fell  belowthe  artificial  standard 
established  by  the  public  analysts. 

With  regard  to  drugs,  rigid  compliance  with  the  provisions  of  the  adul- 
teration should  be  exacted,  for  the  reason  that  the  dealers  in  drugs,  and 
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druggists,  should  be  experts  in  the  articles  offered  for  sale  ;  and  there  is  no 
adequate  guaranty  of  safety  to  those  who  use  the  drugs,  without  the 
druggists  are  held  responsible  for  the  possession  and  exercise  of  such 
expert  knowledge.  That  they  possess  such  knowledge  is  shown  in  the 
variety  and  extent  of  the  articles  used  to  adulterate,  since  none  but 
experts  could  practise  the  art  of  adulteration  so  extensively  and  success- 
fully as  is  displayed  in  the  manufacture  of  drugs.  All  additions  of 
chicory  and  cereals  to  coffee  should  be  held  as  a  fraud.  It  should  not  be 
regarded  as  the  duty  of  the  analyst  to  determine  what  amount  of  chicory 
could  be  added  before  the  coffee  becomes  an  adulterated  article,  for  the 
reason  that  the  article  is  offered  for  sale  as  coffee,  and  as  such  is  bought. 

I  have  stated  elsewhere  the  extensive  frauds  which  are  practised  upon 
the  community  in  the  sale  of  foods  for  invalids  and  children.  These 
frauds  consist  in  the  sale  of  foods  which  are  not  adapted  for  the  purposes 
claimed,  either  on  account  of  the  nature  of  the  ingredients,  or  their  value 
as  elements  of  nutrition.  Against  such  frauds  the  community  has  no 
defence,  except  in  the  statement  of  analysis  upon  the  goods  offered  for 
sale.  The  most  deserving  manufacturers  are  now  making  such  state- 
ments, and  the  rivalry  thus  brought  about  has  had  the  most  salutary 
effect  in  improving  the  quality  of  the  goods  offered  by  rival  claimants  to 
public  favor. 

It  would  take  too  long  to  rehearse  all  the  well  established  cases  of  fla- 
grant adulteration,  and  I  must  content  myself  with  practical  suggestions 
arising  from  certain  great  wants  in  the  past,  and  pressing  necessities  in 
the  future. 

We  have  been  through  a  preliminary  and  tentative  period  during  the 
past  five  years,  and  in  this  interval  have  witnessed  many  sporadic  inqui- 
ries into  the  adulteration  of  foods,  several  long  and  somewhat  elaborate 
investigations  under  the  auspices  of  state  boards  of  health,  and  a 
flood  of  sensational  literature  upon  the  subject.  As  a  result,  there  has 
been  a  steady  growth  in  general  knowledge  and  popular  opinion,  until 
many  states  have  enacted  laws  concerning  the  adulteration  of  food  and 
drugs. 

This  tentative  period  is  now  past,  and  it.  should  be  followed  by  one  of 
practical  results  and  vigorous  action.  Whether  our  present  laws  are 
good,  or  otherwise,  will  never  be  fairly  demonstrated  until  decisions 
have  been  obtained  in  the  courts  upon  suits  referring  to  the  vast  variety 
of  articles  embraced  within  their  range  of  application. 

It  will  be  necessary  to  secure  the  appointment  in  each  state  of  compe- 
tent public  analysts,  who  shall  be  specialists,  and  shall  devote  themselves 
as  executive  officers  to  carrying  out  the  provisions  of  the  adulteration 
acts.  Hitherto  the  work  done  under  the  auspices  of  the  various  state 
boards  of  health  has  been  mainly  done  by  professors  in  colleges,  most  of 
whom  never  had  occasion  to  examine  articles  of  adulterated  food  until 
requested  by  the  state  boards.  It  is  only  just  to  say,  however,  that  they 
have  done  a  great  deal  of  most  valuable  labor  in  response  to  this  appeal ; 
but  college  professors,  as  a  general  rule,  are  not  suitable  public  analysts, 
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who  should  be  state  officers  required  to  devote  their  entire  time  and  ener- 
gies to  the  subject. 

Another  point  I  wish  to  call  your  attention  to  is  this,  that  most  of  the 
so-called  chemical  experts  at  the  present  time  make  no  secret  of  the  fact 
that  manufacturers  are  able  and  anxious  to  pay  far  higher  wages  for  their 
services  than  the  people  in  their  corporate  capacity  as  state  legislatures 
are.  For  this  reason,  if  suits  are  to  be  brought  to  test  the  operation  of 
the  food  adulteration  acts,  the  experts  are  desirous  of  being  in  the  employ 
of  the  manufacturers  and  not  of  the  state. 

Another  difficulty  is  to  be  found  in  th'e  crudeness  and  imperfection  of 
many  of  the  present  methods  employed  to  determine  the  nature  and 
amount  of  adulteration.  None  but  public  analysts,  who  shall  be  food 
specialists,  can  devote  the  time  requisite  to  improve  these  methods,  and 
so  great  are  the  difficulties  involved  in  many  cases,  as  in  adulterated 
fats,  oils,  mixtures  of  cereals,  and  saccharine  bodies,  etc.,  that  ability  of 
a  very  high  order  must  be  invoked  to  secure  discovery  of  new  and  satis- 
factory methods  of  analysis. 

In  conclusion,  therefore,  I  would  say  that  what  we  need  at  present  is 
not  so  much  information  concerning  facts,  or  the  passage  of  new  laws,  as 
the  bringing  of  suits  under  the  present  laws,  so  that  they  shall  be  no 
longer  dead  letters,  but  shall  be  tested,  and,  if  necessary,  amended. 
Furthermore,  that  the  only  way  in  which  this  work  can  be  done  speedily 
and  well  is  that  the  various  state  boards  of  health  and  this  American 
Public  Health  Association  shall  exert  their  influence  to  bring  about  the 
appointment  in  each  state  of  a  public  analyst  of  high  professional  attain- 
ments, undoubted  honesty,  and  secure  of  honorable  pay. 
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THE  EMINENT  DOMAIN  OF  SANITARY  SCIENCE,  AND 
THE  USEFULNESS  OF  STATE  BOARDS  OF  HEALTH 
IN  GUARDING  THE  PUBLIC  WELFARE. 

By  JAMES  E.  REEVES,  M.  D., 

SECRETARY  OF  THE  STATE  BOARD  OF  HEALTH  OF  WEST  VIRGINIA. 

Mr.  President  :  I  propose  a  few  inquiries  into  the  truth  of  a  prop- 
osition which  I  consider  vitally  important  not  only  to  the  state,  but  to  the 
general  interest  of  every  social  institution.  The  proposition  to  which  I 
allude  may,  with  some  convenience,  perhaps,  be  expressed  in  the  follow- 
ing terms : 

Without  obedience  to  the  laws  of  health,  it  is  impossible  to  secure 
the  highest  culture  of  the  citizen — physical,  moral,  and  intellectual — 
and  perpetuate  the  prosperity,  freedom,  and  glory  of  the  state. 

Should  I  succeed  in  establishing  the  truth  of  this  proposition,  the  labor 
of  sanitarians  will  be  more  justly  appreciated,  as  well  as  the  immense 
agency  exerted  by  state  boards  of  health  amid  the  restless  activity  and 
excitements  of  the  social  and  political  elements  of  our  advancing  and  com- 
plex civilization. 

The  principles  of  sanitary  science  are  not  of  modern  origin.  Indeed, 
they  are  as  old  as  the  Mosaic  code,  and  their  unerring  rewards  and  pen- 
alties have  marked  the  life-history  of  all  the  nations  that  have  covered 
the  earth.  In  their  scope,  they  are  wide  enough  to  embrace  all  human- 
ity, and  just  as  applicable  to  communities  of  to-day  as  they  were  to  the 
Jewish  race  thousands  of  years  ago. 

It  may  be  truthfully  said  that  the  business  of  sanitary  science  begins 
and  ends  with  man  ;  but  language  has  no  single  or  compound  word 
which  fully  expresses  its  varied  relations,  its  social  forces  and  necessities, 
to  human  life  and  human  society.  Its  aim  is  the  growth  of  an  improved 
race,  a  healthy  life,  a  useful  life,  a  happy  life,  and  as  long  a  life  as  pos- 
sible. Commencing  with  utero-gestation,  it  compasses  birth,  infancy, 
childhood,  adolescence,  puberty,  adult  life,  maturity,  thence  along  the 
declivity  to  old  age,  and  to  death.  Every  influence  of  food  and  drinks, 
clothing,  exercise,  education,  soil,  and  climate,  comes  within  its  purview. 
Good  health,  therefore,  embraces  value  in  the  broadest  sense  of  that 
term.  On  the  individual,  it  confers  happiness,  dignity,  and  a  thousand 
advantages  in  the  struggle  of  life.  To  the  state,  it  gives  wealth,  power, 
and  freedom. 
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Public  health  ever  goes  hand  in  hand  with  true  liberty,  and  is  the  com- 
panion of  orderly  habits  and  pure  morals.  During  the  fourteenth  cen- 
tury, when  vice  and  misrule  in  Europe  had  their  greatest  sway,  ami  the 
beautiful  fruits  of  civilization  were  trampled  under  foot  by  barbarian 
warriors,  when  acquisitions  that  had  cost  mankind  ages  of  toil  and  mill- 
ions of  money  were  lost. in  the  general  wreck,  when  the  night  of  igno- 
rance was  darkest,  and  human  degradation  sunk  to  the  lowest  depths, — 
then  hygiene  was  neglected,  and  plagues  numerous  and  almost  universal 
rested  upon  the  people. 

But  this  is  only  one  of  the  many  examples  that  could  be  adduced  in 
proof  that  general  health  and  longevity  are  inconsistent  with  ignorance 
and  slavery.  Greece,  with  the  loss  of  her  liberty  and  the  ruin  of  her 
cities,  has  an  altered  climate,  dating  back,  perhaps,  from  the  years  of 
the  Peloponnesian  war — more  than  four  hundred  years  before  the  Chris- 
tian era — when  polished  and  populous  Athens  was  devastated  by  fire  and 
sword,  and  plagues  followed  in  the  train  to  complete  the  horrors  of  her 
lamentable  desolation  and  downfall. 

In  London,  about  the  middle  of  the  sixteenth  century,  the  population 
was  estimated  at  half  a  million,  and  the  average  duration  of  life  was  only 
twenty-five  years,  eighty  dying  annually  out  of  every  thousand  of  the 
population.  The  streets  were  narrow,  scarcely  paved,  and  equalled  the 
imperfectly  constructed  sewers  as  receptacles  of  all  manner  of  abomina- 
ble filth  ;  the  dwellings,  principally  of  wood,  were  overcrowded,  and  no 
attention  whatever  was  paid  to  their  ventilation  ;  water  was  scantily  sup- 
plied ;  personal  and  domiciliary  cleanliness  were  neither  encouraged  nor 
enforced  ;  and  the  city  was  given  up  to  licentiousness.  Then,  in  1665, 
London  was  visited  by  plague,  and  it  is  recorded  that  in  one  night  three 
thousand  persons  perished  from  that  terrible  disease  ;  and  that  up  to  1679 
the  mortality  from  that  source  alone  amounted  to  one  hundred  thousand. 
But  now,  with  its  improved  sanitation,  its  stupendous  sewers,  which 
have  been  recently  completed  at  a  cost  of  twenty  millions  of  dollars,  and 
its  population  increased  to  millions,  how  different  the  result!  Instead 
of  twenty-five  years,  the  average  duration  of  life  is  above  thirty-seven 
years,  and  the  rate  of  mortality,  instead  of  fifty,  is  a  fraction  less  than 
twenty-four  in  a  thousand  of  the  population. 

Calcutta,  built  on  a  swamp  on  the  east  side  of  the  Hoogly.  and,  at  a 
few  miles'  distance,  surrounded  by  lakes  which  are  supplied  from  over- 
flows of  the  river,  by  a  proper  system  of  drainage  of  that  part  of  the  city 
inhabited  by  Europeans  has  become  as  healthy  as  any  country  of  the 
same  latitude  on  earth  ;  while,  on  the  contrary,  Stockholm,  built  on  small 
islands  at  the  entrance  of  Lake  Malar,  with  a  mean  annual  temperature 
of  400  F.,  and  possessing  the  requisite  natural  advantages,  if  properly 
guarded  and  improved,  to  make  it  one  of  the  healthiest  cities  in  Europe, 
is,  because  of  gross  disregard  of  sanitary  laws,  imperfect  drainage,  and 
a  bad  supply  of  water  to  houses,  one  of  the  unhealthiest  in  that  quarter 
of  the  globe,  as  shown  by  the  death-rate. 

Sanitary  science,  therefore,  is  a  segment  of  political  economy,  and 
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should  receive  encouragement  by  the  state  as  a  wealth-creating  factor, 
riches,  indeed,  to  the  whole  people,  far  above  that  of  any  other  earthly 
value. 

It  has  become  a  classic  saying,  that  "  Public  health  is  public  wealth  ;" 
but  who  can  estimate  it  rightly?  Every  case  of  sickness,  and  the  loss  of 
every  life  from  preventable  disease,  is  a  tax  upon  the  material  wealth  of 
the  state,  and  a  great  sorrow  to  the  family.  Count  the  number  of  deaths 
in  a  community  for  any  given  period,  multiply  it  by  thirteen,  the  esti- 
mated number  of  sick  on  hand  for  each  death,  and  you  have  the  average 
total  of  sick  persons  cared  for  at  an  expense  much  greater  than  would 
have  been  necessary  for  their  support  in  health.  In  addition  to  this  esti- 
mate, let  us  remember  that  at  least  one  third  of  all  the  cases  of  sickness 
and  of  the  deaths  that  occur  are  preventable  ;  that  this  suffering  and  con- 
tinuing tax  on  health  and  life  are  in  direct  antagonism  to  industry  and 
the  general  prosperity  ;  that  the  visitation  of  diseases  falls  heaviest  always 
on  the  poor  and  most  helpless  classes  of  the  community  ;  and  that  the 
pressure  of  bad  health  and  poverty,  with  their  far-reaching  ill  effects  upon 
the  growing  and  reproductive  parts  of  the  population,  tends  to  deteriora- 
tion of  the  race. 

In  times  of  epidemic  visitation,  all  these  ill  influences  culminate  in 
general  distress  of  the  people.  Let  Asiatic  cholera  come,  smiting  the 
young  and  the  old,  withering  the  pride  of  manhood  and  the  beauty  of 
youth — in  many  sections  marring,  in  others  obliterating,  the  festivities 
and  gayeties  of  life,  robing  the  social  circle  and  the  family  group  in  the 
garments  of  grief,  spreading  the  gloom  and  striking  the  panic  of  sudden 
death — then,  for  the  time,  possibly,  the  value  of  public  health,  as  well  as 
legal  statutes  to  protect  it,  will  be  justly  appreciated  ;  for,  besides  the 
general  affliction  from  sickness  and  death,  the  direct  loss  in  money  would 
probably  equal  in  amount,  during  the  time,  the  whole  expenditures  of 
the  national  government. 

Political  economists  have  said  the  cash  value  of  the  life  of  an  able- 
bodied,  industrious  man  is  sixteen  hundred  dollars,  and  that  the  average 
value  of  men,  women,  and  adolescents  of  both  sexes,  above  twelve  years 
of  age,  is  one  thousand  dollars.  Now,  accepting  this  estimate  as  a  fair 
and  proper  basis  for  calculation  of  the  wealth  stored  up  in  the  United 
States,  we  may  have  some  conception  of  the  real  value  of  the  earnings  of 
the  human  machine. 

Besides  native  wealth,  our  country  is  enriched  annually  from  immigra- 
tion. Every  steamer  that  plows  its  way  to  our  shores  comes  freighted 
with  human  souls  to  swell  the  population  of  this  country  and  enlarge  the 
profits  of  labor.  No  migration  of  men  has  occurred  in  the  world  at  all 
similar  to  that  which  has  been  pouring  itself  upon  the  shores  of  the  Unit- 
ed States  for  the  past  five  years.  In  a  single  week  we  have  again  and 
again  received  into  the  bosom  of  society  numbers  as  great  as  a  Gothic 
army  possessed  in  its  ranks,  and  passed  them  away  without  hurt  and 
without  terror.  Week  after  week,  again  and  again,  they  come, — each 
vessel  bringing  frequently  a  thousand  souls,  a  number  greater  than  was 
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borne  by  a  fleet  of  many  ships  in  the  days  when  Greece  invaded  Ilium, 
or  Xerxes  Greece. 

The  question  of  immigration  is,  therefore,  one  of  grave  importance  to 
American  statesmen.  It  involves  political,  moral,  and  social  conse- 
quences of  a  magnitude  too  vast  for  common  apprehension.  Who  shall 
assume  to  tell  what  precise  result  will  follow  in  this  country  from  the 
bringing  together  of  races  of  men  hitherto  comparatively  isolated  ?  Or 
who  shall  say  whether  the  intellectual  and  physical  power  of  the  Anglo- 
Saxon,  the  cool  and  industrious  vigor  of  the  Teuton,  or  the  elasticity  and 
fire  of  the  Celt,  shall  be  the  controlling  influence  in  the  coming  time? 
That  the  inferior  must  recede  or  disappear  before  the  superior  races  is  an 
•  inevitable  result,  sanctioned  alike  by  reason,  analogy,  and  the  indisjDuta- 
ble  records  of  history.  Nature's  leaves,  wherever  civilization  and  science 
have  unfolded  them,  bear  the  plain  evidences  that  such  has  been  the  eter- 
nal course  of  her  wise  though  sometimes  inscrutable  laws. 

Let  us  hope  that  from  the  fusion  of  all  these  different  families  and  dif- 
ferent bloods  there  shall  spring  a  composite  race  of  men  of  far  greater 
capacity  than  those  who  at  present  govern  the  nation, — a  race  which 
shall  have  no  jarring  prejudices,  and  be  animated  by  only  the  loftiest  sen- 
timents for  the  common  welfare. 

It  is  computed  that  by  immigration  our  country  is  annually  enriched 
fifty  million  dollars,  and  with  net  profits  of  labor  amounting  to  sixty-five 
million  dollars.  The  great  North-west  is  receiving  the  larger  share  of 
this  wealth  ;  but  along  with  it  there  are  some  theatenings  and  dangers 
which  well  deserve  wise  attention.  The  immigrant  brings  with  him  not 
only  his  money,  but  also  his  habits  of  life  and  heredity.  These  may 
be  either  very  good  or  very  bad.  If  the  former,  then  his  citizenship  is  a 
substantial  acquisition  to  the  wealth  of  the  state.  If  the  latter,  he  is  at 
once  both  a  moral  and  physical  leper,  and  of  incalculable  danger  to  soci- 
ety. Fortunately,  however,  thus  far  the  assimilative  and  moral  forces  of 
our  American  institutions  have  been  sufficiently  active  to  absorb  this  im- 
mense immigrant  mass,  and  convert  it  into  strength  of  the  nation. 

But  notwithstanding  the  seeming  capability  of  our  institutions  to  swal- 
low up,  easily  digest,  and  assimilate  the  stream  of  humanity  which  is 
constantly  pouring  into  this  country  from  the  Old  World,  we  must  not 
shut  our  eyes  against  the  manifest  and  increasing  tendency  of  this  com- 
mingling of  moral  and  social  habits  to  greater  latitude  and  excesses  than 
are  to  be  found  in  either  of  the  parent  countries.  In  other  words,  the 
demand  for  labor  of  every  character,  its  handsome  rewards,  and  the 
plenty  of  money,  are  powerful  temptations  to  influence  a  departure  from 
simple  and  correct  habits  of  life,  with  their  almost  never-failing  accom- 
paniment of  good  health. 

The  popularity  of  the  milder  alcoholic  beverages — ale,  beer,  and  wine 
— is  directly  due  to  the  influence  . of  our  adopted  feljow-citizens  in  all 
classes  of  society.  I  should  be  untrue  to  myself,  to  my  position,  to  the 
medical  profession,  and  to  humanity,  if  I  let  this  opportunity  pass  with- 
out sounding  a  note  of  warning  against  the  intemperate  use  of  alcoholic 
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drinks,  and  to  speak  of  their  influence  to  debase  the  citizen  and  his  prog- 
eny, physically,  morally,  and  mentally,  and  deny  him  and  them  good 
health  and  longevity. 

The  connection  between  drunkenness  and  crime,  and  between  drunk- 
enness and  poverty,  is  close  and  unvarying  in  its  effect  upon  society. 
The  remarkable  increase  of  insanity  in  recent  years  may  in  part  be  traced 
to  the  prevalence  of  the  intemperate  use  of  intoxicating  liquors.  That 
wine,  beer,  and  the  stronger  beverages,  when  taken  in  excess,  all  tend  to 
derange  the  mental  manifestations,  is  a  fact  too  familiar  to  medical  men 
to  require  of  me  argument  to  prove  its  truth.  They  act  upon  and  dis- 
order the  brain  more  directly,  perhaps,  than  any  other  organ,  and,  by 
habitual  excess,  may  at  last  induce  permanent  impairment  of  the  mental 
faculties. 

In  times  of  epidemic  visitation,  when  pestilence  is  sweeping  the  coun- 
try, the  intemperate  and  the  drunkard  are  the  first  to  fall  by  its  arrows  of 
death  ;  and  the  chances  of  recovery  from  any  disease  or  injury  whatever 
are  infinitely  less  for  the  drunkard  than  for  the  sober  man.  Were  man 
to  live  as  he  should  do,  enjoying  every  good  gift  and  abusing  none,  he 
would — saving  accidents — live  to  extreme  old  age  without  disease.  But, 
alas  !  how  many  such  careful,  prudent,  temperate  lives  could  there  to- 
day be  found  in  this  great  country  of  ours,  where  a  kind  providence  has 
made  it  possible  for  us  to  enjoy  every  blessing  the  whole  world  can 
afford?  The  denunciation  by  the  prophet  Isaiah — "  Woe  to  the  drunk- 
ards," "  Woe  to  them  that  are  mighty  to  drink  wine" — is  not  only  in 
course  of  fulfilment  every  day  with  the  drunkard,  but  the  curse  extends 
to  his  children  yet  unborn,  even  to  the  third  and  fourth  generation,  by 
inheritance  of  appetites  which  are  far  more  constant  and  certain  in  their 
descent  than  patrimony. 

It  has  been  asserted  that  at  least  seven  tenths  of  all  the  crimes  and 
poverty  and  calamity  to  the  people  of  the  United  States  spring  from 
the  abuse  of  personal  liberty  in  the  use  of  spirituous,  vinous,  and  malt 
liquors  ;  and,  if  the  charge  be  true,  either  in  whole  or  in  part,  it  is  a  sub- 
ject which  should  concern  sanitarians.  Vice  needs  every  possible  expos- 
ure and  discouragement  to  prevent  its  seeds  from  growth  ;  and  the  lesson 
should  everywhere  be  taught,  that  good  health  and  long  life  cannot  dwell 
in  association  with  a  poisoned  mind  or  an  upbraiding  conscience. 

The  public  school  system  of  the  United  States  is  the  great  national 
laboratory  for  shaping,  refining,  and  directing,  on  a  progressively  higher 
intellectual,  moral,  and  social  plane,  the  tendencies  of  American  citizen- 
ship. In  its  plastic  mould  the  children  from  immigrant  families  are 
freely  mingled  with  native  English  speaking  youth.  The  lessons  there 
taught  and  the  manners  prescribed  and  enforced  are  carried  to  the  homes 
of  the  children  in  every  class  of  society,  to  cultivate  and  ennoble  the  aspi- 
rations of  parents  and  guardians,  and  combat  immoral  and  debasing 
influences  which  have  crept  into  our  civilization. 

In  the  American  public  school  system,  therefore,  are  centered  the 
greatest  trusts  and  brightest  hopes  for  the  future  of  the  republic.    It  is 
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the  nursery  of  statesmen,  philosophers,  scientists,  and  patriots ;  and, 
being  invested  with  such  a  high  and  mighty  alliance  of  interests,  it  has 
become  the  particular  care  of  sanitarians  as  the  vineyard  for  the  nurture 
and  growth  of  a  healthy  race  of  men  and  women,  who  shall  lead  the  whole 
world  in  civilization.  How  important,  then,  that  guardians,  principals, 
and  teachers  in  our  common  schools  shall  be  thoroughly  qualified,  by 
special  training  in  physiology1  and  hygiene,  for  the  discharge  of  the 
high  responsibilities  with  which  they  have  been  clothed  by  the  commu- 
nity and  the  state  ! 

If  the  opportunity  of  the  school-room  for  the  dissemination  of  the  prin- 
ciples of  sanitary  science  were  properly  appreciated  and  diligently  im- 
proved by  teachers,  it  would  soon  come  to  pass  that  all  classes  of  the 
people  would  pay  respect  and  render  obedience  to  its  laws.  Physiology 
and  hygiene  should  receive  far  more  attention  than  is  now  usually  given 
these  studies.  At  present,  in  many  schools,  they  are  treated  as  if  they 
belonged  to  the  ornamental  branches  of  education  rather  than  the  useful, 
and  are  taught  by  title  instead  of  by  direct  practical  examples  gathered 
from  the  every-day  life  of  school  children. 

In  country  districts  school  life  has  many  more  exposures  to  unhealthy 
influences  than  are  suffered  in  towns  and  cities.  For  example,  it  is  no 
uncommon  experience  for  some  of  the  children  to  walk  two  or  three 
miles,  sometimes  double  that  distance,  every  day  they  attend  school ;  and 
when  the  weather  is  wet  and  the  roads  muddy,  they  are  frequently  com- 
pelled to  enter  their  classes  with  cold  feet  and  damp  clothing,  and  remain 
in  that  chilly,  uncomfortable  condition  until  the  period  of  recess  arrives, 
or  may  be  until  their  return  home  in  the  evening.  In  winter  time,  when 
the  roads  are  icy  and  slippery,  or  when  the  ground  is  covered  with  snow, 
and  travel  on  foot  most  disagreeable  and  fatiguing,  those  who  have  long 
distances  to  walk  must  hurry  their  footsteps  to  escape  being  tardy  in  their 
appearance  at  roll-call,  and,  when  they  enter  their  classes,  are  all  aglow 
and  perspiring.  In  that  condition  they  take  their  seats,  soon  feel  chilly, 
and  are  too  sleepy  and  stupid  to  take  interest  in  the  lessons.  At  noon, 
when  the  hour  for  dinner  arrives,  they  eat  hurriedly  the  cold  food  con- 
tained in  their  little  baskets  and  buckets,  but  not  usually  with  as  sharp 
appetite  and  good  digestion  as  when  they  are  at  home.  Immediately 
after  dinner  they  engage  too  vigorously  in  all  sorts  of  play, — running, 
jumping,  "  chasing  the  fox,"  base-ball,  and  various  other  fatiguing  and 
relaxing  exercises, — so  that  by  the  time  of  the  call  "  To  books  !  "  they  are 
as  tired  and  indisposed  to  study  as  when  they  reached  school  in  the  morn- 
ing. Then,  after  dismissal  in  the  evening,  they  are  again  tired  out  by 
the  walk  home  ; — and  thus  they  are  more  or  less  exposed  to  unhealthy 
influences  every  day  during  the  school  term. 

The  management  of  country  schools  should  provide  special  accommo- 
dations for  the  relief  and  comfort  of  children  who  come  with  damp  cloth- 
ing and  wet  feet.    This  can  be  easily  accomplished  in  a  well  appointed 

1  Dunglison's  "  School  Physiology  "  is  admirably  suited  for  use  in  public  schools,  and  is,  probably, 
the  best  of  its  class. 
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reception-room  for  each  sex,  where  should  be  kept  always  on  hand  and 
ready  for  use  a  sufficient  number  of  pairs  of  shoes  and  stockings  of  dif- 
ferent sizes,  also  several  warm  wraps  with  which  to  clothe  and  warm  the 
tenderest  of  the  exposed  pupils  until  their  own  shoes  and  stockings  and 
other  garments  are  dry  enough  to  put  on,  and  they  are  ready  to  enter 
their  classes. 

Parents  who  are  able  to  do  so  should  be  encouraged  to  supply  the  school 
store-room  with  an  extra  suit  of  clothing  for  each  child  they  send,  and  no 
doubt  in  every  community  there  could  be  gathered  enough  subscriptions 
of  that  kind  from  humane,  well-to-do  persons  and  families  to  meet  the 
wants  and  needs  of  the  poorer  children  at  school  whose  wardrobes  are 
already  too  scantily  supplied  to  afford  them  comfort  and  proper  protec- 
tion in  cold  weather.  Nowadays,  however,  rubber  shoes,  "gossamer" 
circulars,  and  gum  coats  have  become  so  cheap  and  common  it  would 
seem  that  even  the  poorest  families  should  be  able  to  provide  such  arti- 
cles of  protection  for  their  children. 

To  perfect  the  system  I  have  indicated  for  guarding  the  health  of 
school-children,  and  at  the  same  time  to  cultivate  a  spirit  of  benevolence, 
there  should  be  appointed  by  the  principal  or  teacher,  at  the  beginning 
of  each  quarter,  a  special  committee,  to  be  known  as  the  "  Health-Sav- 
ing Service,"  composed  of  both  boys  and  girls  selected  from  the  older 
and  more  advanced  pupils,  and  charged  with  the  responsible  duty  of  look- 
ing every  day  after  the  welfare  and  comfort  of  those  who  need  assistance, 
particularly  the  little  ones.  At  the  close  of  each  week  this  committee 
should  be  required  to  make  formal  report  of  its  labors  to  the  teacher  or 
principal,  naming  the  pupils  relieved  and  the  particular  service  rendered 
in  each  case.  Then,  at  the  end  of  the  school  term,  a  handsome  premium 
should  be  awarded  to  the  pupil  who  has  taken  greatest  interest  in  the 
work,  or  performed  the  largest  number  of  acts  of  assistance. 

All  examples  of  exposure  of  health  during  school  life  should  be  seized 
by  teachers,  and  made  the  texts  of  little  lectures  on  the  principles  of  per- 
sonal, domiciliary,  and  public  hygiene.  They  should  point  to  the  dan- 
ger to  health  from  wet  and  cold  feet,  too  violent  exercise,  sitting  on  the 
ground  or  in  draughts  when  the  body  is  warm  and  perspiring,  excessive 
indulgence  in  eating  and  drinking,  insufficient  or  improper  clothing, 
and  breathing  a  bad  atmosphere  in  crowded  rooms  ; — all  these  and  every 
other  like  impropriety  or  transgression  of  the  laws  of  health  should  be 
made  as  plain  as  simple  language  and  apt  illustration  can  portray  them. 

It  should  be  impressed  upon  the  attention  of  school  children  that  the 
diseases  which  kill  them  in  greatest  numbers  have  been  classed  by  wise 
men  as  Filth  Diseases  ;  that  small-pox  is  easily  preventable  by  vaccina- 
tion ;  that  scarlet  fever,  diphtheria,  typhoid  fever,  yellow  fever,  cholera, 
and  even  pulmonary  consumption,  are  preventable  by  cleanliness  and 
correct  habits  of  life  ;  that  there  are  farm-houses  in  all  parts  of  the  coun- 
try, groups  of  houses  in  every  community,  whole  villages,  sections  of 
towns,  and  districts  in  cities,  where  slovenliness  and  filth  so  much  abound 
that  sickness  in  some  form  is  present  at  all  seasons  of  the  year  ;  that  filth 
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does  not  only  infect  the  atmosphere  immediately  surrounding  its  accumu- 
lation, but  can  and  does  transmit  its  germs  afar;  and  thus  it  has  again 
and  again  happened  that  whole  families,  with  every  apparent  surround- 
ing of  cleanliness,  comfort,  and  luxury,  have  sickened  and  died  from 
infection  received  through  the  channel  of  some  drain  inlet,  or  the  medium 
of  the  common  water  supply. 

The  more  surely  to  fix  the  memory  of  these  truths,  the  teacher  should 
employ  illustration  on  the  black-board  to  show  dangerous  proximity  of 
the  family  residence,  the  stable  and  barn-yard,  the  pig-sty,  the  duck 
pond,  the  privy  vault,  and  the  kitchen  sink  drain,  to  the  water  supply  in 
the  well  or  cistern.  lie  should  also  tell  how  the  atmosphere  in  the  house 
may  become  poisoned  and  breed  disease  from  decaying  vegetables  stored 
in  the  cellar  ;  how  the  milk  supply  of  the  family  may  become  contam- 
inated with  filth,  and  dangerous  to  drink;  how  dwelling-houses,  work- 
shops, and  factories  should  be  constructed  to  be  healthy  to  live  in  and 
occupy  ;  and  how  necessary  for  the  maintenance  of  good  health,  that  they 
breathe  fresh  air,  drink  pure  water,  and  have  plenty  of  well-cooked, 
wholesome  food. 

Besides  examples  drawn  from  village  and  country  life,  the  teacher  in 
the  city  school  may  show,  by  diagram  on  the  blackboard,  the  system  of 
sewerage  usually  adopted  in  towns  and  cities;  the  importance  of  traps 
to  prevent  the  inlet  of  deadly  gases  from  the  public  sewers  through  the 
channel  of  the  kitchen-sink  waste-pipe,  the  soil-pipe  of  the  water-closet, 
and  the  overflow-pipe  of  the  bedroom  stationary  wash-stand  ;  the  great 
danger  to  health  from  imperfect  ventilation  of  dwelling-houses,  school- 
rooms, theatres,  churches,  and  public  halls  ;  the  manner  of  the  water- 
supply  ;  the  danger  from  open  cesspools  ;  the  necessity  of  guarding  the 
public  markets  and  green-groceries,  to  prevent  the  sale  of  tainted  meats, 
stale  vegetables,  and  decaying  fruits  ;  and  not  the  least  to  be  dreaded  and 
shunned,  public  funerals  from  infectious  and  contagious  diseases. 

In  the  city  there  are  also  every-day  opportunities  to  "  point  a  moral" 
from  drunkenness,  and  from  police  arrests  for  various  offences  which  dis- 
turb the  peace  and  good  order  of  society.  Such  examples  should  be 
used  to  show  the  penalties  and  hardships  of  vice  in  contrast  with  the  hon- 
orable and  lasting  rewards  of  a  temperate,  virtuous  life.  To  encourage 
morality  and  the  growth  of  true  manhood,  the  lives  of  good  men  in  con- 
trast with  the  characters  of  bad  men  should  be  presented  for  study.  For 
example,  liberty-loving  Lafayette  should  be  contrasted  with  that  "  great 
bad  man "  Mirabeau,  his  fellow-countryman,  who  had  a  mind  of  the 
highest  order,  and  eloquence  the  most  commanding  and-  impressive,  but 
his  commentary  on  national  liberty  was  personal  licentiousness.  A  look 
into  American  history  and  biography  will  find  the  experience  of  Jeffer- 
son in  proof  that  habits  of  temperance  win  long  life  and  good  health. 
Then,  in  English  history,  it  may  be  seen  that  Sheridan,  with  all  his  ora- 
tory and  wit,  became  an  outcast  from  society, — a  drunken,  fallen  man. 
And  Savage  and  Burns  and  Byron,  had  they  not  neglected  and  scorned 
the  plain  precepts  of  temperance,  morality  would  then  have  had  less 
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cause  to  disclaim  the  alliance  of  genius;  nor  would  vice  be  so  readily 
heard  uttering  the  base  maxim  that  stormy  passions  are  the  necessary 
accompaniments  of  lofty  intellect. 

The  state  has  made  abundant  provision  by  statute  law  for  the  intellec- 
tual training  of  its  youth.  Why  not,  at  least,  equal  concern  for  their 
physical  culture  and  development — mens  sana  in  corpore  sano? 

Lord  Stanley  declared  that  "  sanitary  studies  belong  to  the  patriot  no 
less  than  to  the  philanthropist.  Don't  fancy,"  said  he,  "  that  the  mis- 
chief done  by  disease  spreading  in  the  community  is  to  be  measured  by  the 
number  of  deaths  which  ensue  :  that  is  the  least  part  of  the  result,  as,  in 
the  battle,  the  killed  bear  but  a  small  proportion  to  the  wounded.  It  is 
not  merely  by  the  crowded  hospitals,  the  frequent  funerals,  the  destitu- 
tion of  families,  or  the  increased  pressure  of  the  public  burdens,  that  you 
may  test  the  sufferings  of  a  nation  over  which  sickness  has  passed  ;  the 
real  and  lasting  injury  lies  in  the  deterioration  of  race,  in  the  seeds  of 
disease  transmitted  to  future  generations,  in  the  degeneracy  and  decay 
which  are  never  detected  till  the  evil  is  irreparable." 

Lord  Beaconsfield,  also,  was  an  active  patron  of  sanitary  science,  and 
uttered  the  sentiment  that  "  the  health  of  the  people  is  the  first  care  of 
statesmen."  Indeed,  its  objects  rank  among  the  most  important  matters 
now  discussed  by  the  highest  intellects  and  most  humane  hearts  in  every 
civilized  country.  No  jurist  questions  the  right  and  duty  of  government 
to  make  and  enforce  laws  for  the  protection  of  the  public  health,  to  secure 
not  only  as  long  a  life  as  nature  can  give,  but  likewise  as  healthy  and 
happy  a  life  as  possible. 

The  state  erects  imposing  and  costly  edifices  for  the  detention  and  pun- 
ishment of  criminals,  for  the  education  and  care  of  the  blind  and  deaf, 
and  for  the  treatment  of  the  insane.  To  support  such  establishments, 
with  all  their  necessary  appointments,  hundreds  of  thousands  of  dollars 
are  annually  paid  out  of  the  public  treasury,  and  the  burden  of  taxation 
for  that  purpose  is  constantly  increasing.  Why  not  enact  statutes  to 
diminish  the  factors  which  furnish  such  charges  to  the  state? 

The  law  is  singularly  inconsistent  in  its  protection  and  punishments. 
If  a  man  commit  murder,  he  may  either  be  hanged  or  sent  to  the  state 
prison  for  life  ;  but  preventable  disease — scarlet  fever,  diphtheria,  typhoid 
fever,  small-pox,  and  other  death-dealing  agencies — may  stealthily  enter 
the  household,  kill  the  family,  and  be  innocently  regarded  as  an  act  of 
Divine  providence  ! 

The  poor  jDilferer  in  a  dwelling-house  at  midnight  may  be  in  a  state  of 
starvation  at  the  time  he  lays  a  trembling  finger  on  something  to  eat  in 
the  larder,  or  on  a  silver  waiter  on  the  side-board,  but,  notwithstanding 
the  pressure  and  desperation  of  hunger,  if  discovered  in  his  trespass  and 
theft,  he  is  sent  to  prison,  and  his  family  disgraced  thereby  ;  while  the 
incompetent  architect,  the  plumber,  and,  alike,  the  ignorant  doctor,  may 
enter  in  broad  daylight,  aye,  even  by  call,  and  steal  and  destroy  the  life 
and  health  of  the  occupants. 

The  law  makes  common  carriers  responsible,  regardless  of  accident, 
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for  damage  done  either  to  person  or  property  ;  yet  an  American  citizen 
may  refuse  the  protection  which  vaccination  affords  against  small-pox, 
carry  that  loathsome  disease  into  a  community,  and  start  an  epidemic. 

If  a  pitfall  be  left  in  the  street  or  public  highway,  and  the  citizen,  his 
horse,  or  his  ox  fall  into  it  and  is  injured  in  any  manner  thereby,  he  may 
sue  in  a  court  of  justice,  and  recover  from  the  town,  city,  or  county,  as 
the  case  may  be,  a  sufficient  sum  of  money  to  compensate  for  the  dam- 
age sustained  ;  but  the  same  citizen  may  sicken  and  disable  his  own  fam- 
ily, also  the  family  of  his  neighbor,  by  accumulations  of  filth  on  his  prem- 
ises, and  escape  all  legal  responsibility. 

Again  :  municipal  ordinance  says,  that  in  order  to  avoid  injury  to  per- 
sons and  property,  a  locomotive  engine  and  train  of  cars  shall  not  exceed 
a  speed  of  six  miles  per  hour  within  the  corporate  limits  ;  yet  the  same 
authority  of  law  permits  open  cesspools,  filthy  streets  and  alleys,  a  con- 
taminated water-supply  to  families,  and  the  constant  breeding  of  infec- 
tious and  contagious  diseases  to  kill  the  people. 

And  again  :  to  prevent  litigation  and  strife  among  her  citizens,  the 
state  has  even  gone  so  far  as  to  prescribe  the  very  words  to  be  used  in  the 
purchase  or  transfer  of  property  by  "  Richard  Roe  "  or  "  John  Doe." 
Why  not  the  same  particularity  and  care  to  prevent  the  rise  and  spread 
of  sickness  among  the  people? 

Influenced  by  progressive  minds  in  the  medical  profession,  twenty-nine 
states  have  established  state  boards  of  health,  and  it  is  surely  within  the 
bounds  of  truth  to  affirm  that  thereby  thousands  of  valuable  lives  have 
been  saved,  also  hundreds  of  thousands  of  dollars  to  the  wealth  of  the 
states. 

The  American  Public  Health  Association,  backed  as  it  is  by  the  influ- 
ence and  support  of  the  whole  medical  profession  of  the  United  States,  is 
recognized  as  the  great  central  agency  for  the  dissemination  of  sanitary 
knowledge  among  the  masses.  Through  its  systematic  efforts  and  wise 
administration  of  voluntary  powers,  a  large  public  sentiment  has  already 
been  secured  in  favor  of  health  legislation  ; — and,  accordingly,  it  has  been 
so  done  by  legislators  in  many  of  the  states. 

I  charge  you,  my  brethren,  to  concentrate  your  energies  and  influence. 
Speak  out  as  one  man  in  the  name  of  the  dearest  of  God's  children,  who 
look  to  you,  and  not  unavailingly,  for  succor  in  time  of  their  distress. 
If  the  medical  profession  will  but  remain  true  to  itself,  true  alike  to  sci- 
ence and  humanity,  the  time  is  not  far  distant  when  its  exalted  influence 
will  compel  obedience  of  legislators  to  public  sentiment,  and  cover  every 
state  with  statute  law  for  the  protection  of  the  public  health.  Moral  sua- 
sion may  do  much  to  encourage  respect  for  sanitary  science,  but  it  re- 
quires the  strong  arm  of  statute  law,  with  its  severe  penalties  for  viola- 
tion, to  enforce  obedience  to  its  precepts. 

The  West  Virginia  statute  provides  that  "  the  State  Board  of  Health 
shall  take  cognizance  of  the  interests  of  the  life  and  health  of  the  inhab- 
itants of  the  state,  and  shall  make,  or  cause  to  be  made,  sanitary  investi- 
gations and  inquiries  respecting  the  causes  of  diseases  and  the  means  of 
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prevention."  How  broad  the  charge  !  and  how  humane  and  God-like 
the  service  which  defends  men,  women,  and  children  from  preventable 
diseases  !  This  is  precisely  the  service  which  a  state  board  of  health  may 
afford, — the  education  of  the  people  respecting  the  economic  and  polit- 
ical importance  of  public  health  ;  to  exterminate  and  prevent  pestilential 
diseases,  and  thus  largely  contribute  to  the  general  welfare. 

During  the  last  decade  there  has  been  most  gratifying  activity  in  the 
cultivation  and  diffusion  of  sanitary  knowledge  ;  and  it  is  an  encouraging 
sign  of  the  times  that  so  much  attention  is  now  being  given  by  legislators 
to  the  prevention  of  disease  as  a  duty  of  the  state.  The  proud  lead  of 
the  great  North-western  states  in  the  cultivation  of  sanitary  science  has 
awakened  a  general  interest  in  the  subject  in  all  parts  of  our  common 
country.  All  praise,  therefore,  to  the  industrious  leaders  in  sanitary 
work  in  Illinois,  Michigan,  Wisconsin,  and  Minnesota.  Little  West  Vir- 
ginia, nestled  in  the  mountains,  and  looking  into  the  near  future  for  the 
coming  time  when  her  inexhaustible  stores  of  native  wealth  shall  be  un- 
locked to  hundreds  of  thousands  of  busy  laborers,  has  proudly  acknowl- 
edged allegiance  to  the  goddess  Hygeia%  under  whose  health-inspiring 
banner  she  has  already  won  substantial  victories  and  benefits  for  the  sav- 
ing of  her  citizens.  But,  while  flushed  with  the  stimulus  of  her  tri- 
umphs, she  turns  in  sadness,  and  with  outstretched  arms  and  pleading 
voice,  to  her  elder  sisters,  by  whom  she  is  immediately  surrounded, — 
Ohio,  Pennsylvania,  Maryland,  and  the  dear  old  Mother  state, — and  says 
to  them,  "  How  long,  oh  !  how  long  shall  the  land  which  the  Lord  thy 
God  giveth  thee  be  the  Paradise  of  Quacks?" 

West  Virginia  is  very  proud  of  that  feature  of  her  State  Board  of  Health 
law  regulating  the  practice  of  medicine  and  surgery.  Nothing,  I  am 
sure,  could  work  more  smoothly  and  consistently  with  the  interest  of  the 
public  health  than  its  execution  as  a  part  of  the  duties  of  the  board  ;  and 
I  commend  the  example  of  its  success  to  those  states  that  have  not  yet 
taken  the  advanced  step  to  secure  higher  medical  education.  This  pro- 
vision of  the  law  strikes  at  none  but  those  wholly  incompetent  to  assume 
and  discharge  the  sacred  trust  of  a  physician.  Neither  does  it  attack  any 
so-called  school  in  medicine;  and  the  law  is  most  reasonable  and  just, 
both  to  the  medical  profession  and  the  general  public. 

From  time  to  time,  laws  are  passed  to  regulate  the  sale  of  intoxicating 
liquors  and  the  dispensing  of  poisons  ;  to  suppress  lotteries  and  gambling- 
houses  ;  to  prevent  the  carrying  of  concealed  weapons  ;  to  restrain  the 
sharper,  the  swindler,  the  robber,  and  the  assassin.  Why  not,  with 
like  propriety,  pass  laws  to  restrain  the  ignorant  pretender  in  medi- 
cal practice,  who  strikes  at  both  life  and  purse,  who  can  kill  and  then 
invoke  the  power  of  the  courts  to  enforce  payment  for  his  murderous 
service?  And  is  it  not  a  ridiculous  contradiction  to  say  that  a  street 
nuisance  which  is  prejudicial  to  the  public  health  shall  be  abated  by  the 
power  of  law,  and  then  with  the  next  breath  say  any  man,  without  due 
qualification  as  a  physician,  may  call  himself  "doctor"  and  kill  his 
neighbor? 
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A  lawyer,  w  hose  practice  and  mistakes  can  only  affect  the  purse  and 
property  of  his  client,  must  undergo  examination  by  learned  judges  be- 
fore he  can  be  admitted  to  the  bar.  To  become  a  teacher  in  the  common 
schools,  one  must  pass  an  examination  and  receive  a  certificate  of  qualifi- 
cation before  he  or  she  can  be  employed.  A  pilot  on  a  steamboat,  before 
he  can  be  admitted  to  the  wheel,  must  learn  every  crook  and  bar  in  the 
channel, — must  know  the  stream  so  well  that  he  can  steer  his  craft, 
freighted  with  human  life,  as  safely  in  the  dark  as  in  the  light  of  day. 
But  such  is  the  inconsistency  of  law,  such  the  commentary  upon'  un- 
licensed personal  liberty,  that  in  many  of  the  states  any  man  calling  him- 
self "doctor"  may  swing  his  shingle,  and,  without  the  least  restraint, 
prey  upon  the  lives  and  property  of  his  fellow-citizens. 

The  depreciated  value  of  an  American  medical  diploma  is  a  reproach 
to  the  profession  ;  and  it  is,  therefore,  high  time  that  the  conferring  of 
degrees  should  be  entirely  divorced  from  the  department  of  instruction  in 
medical  colleges.  This  opinion  is  fully  warranted  by  my  own  experience 
as  a  medical  examiner.  Not  long  ago  a  young  gentleman,  a  graduate  of 
a  medical  college  in  "good  standing,"  came  to  me  for  registration,  and, 
to  my  utter  astonishment,  he  could  not  answer  the  question,  What  is 
sanitary  science?  Another  graduate  in  medicine,  when  asked  What 
is  semeiology  ?  answered,  "A  description  of  the  spermatozoa.'" 

But  the  most  shameful  exhibit,  involving  the  character  of  a  medical 
college  in  "good  standing,"  that  has  come  to  my  knowledge,  is  shown 
in  the  following  correspondence  : 

My  Dear  Sir:  A  friend  writes  me  that  you  propose  attending  medical  lectures.  I 

write  to  present  the  claims  of  ,  t lie  medical  centre  of  the  South  and  West,  the 

healthiest  large  city  in  America,  beyond  the  reach  of  yellow  fever,  etc. 

Good  boarding,  costing  elsewhere  twenty  to  twenty-five  dollars,  can  be  had  here  for 

twelve  to  fifteen  dollars  per  month.    Owing  to  our  ,  railroad  fare  is  only  half  rate. 

No  school  has  better  facilities  for  medical  teaching  than  the  Medical  College.  As 

I  am  allowed  a  certain  number  of  beneficiaries  from  your  state  (West  Virginia),  I  will 
take  you  as  one  and  charge  you  only  fifty  dollars  instead  of  eighty  dollars.  With  this  re- 
duction, cheapness  of  board,  and  reduced  railroad  fare,  you  can  attend  one  of  the  best 
schools  for  less  money  than  an  inferior  one.  Let  me  hear  from  you.  Send  names  of 
other  students. 

Yours  truly, 

This  letter  was  a  tablet  copy,  probably  one  of  a  hundred  of  the  same 
kind  sent  out  to  catch  the  unwary.  It  came  addressed  (by  mistake,  of 
course)  to  a  Wheeling  physician  who  had  already  honorably  finished  his 
college  course,  and  from  him  it  came  into  my  hands  as  a  medical  college 
curiosity.  It  is  without  date,  but  its  caption  is  freely  illustrated  with  the 
name  and  picture  of  the  college,  and  contains  the  names  of  the  faculty, 
trustees,  and  "  demonstrators."  In  order  to  sound  the  depth  to  which 
"  Demonstrator"    might  be  willing  to  descend  in  fishing  for  stu- 

dents, regardless  of  quality  (?),  a  veritable  medical  student  sent  him  the 
following  letter  of  inquiry,  with  orthography  and  syntax  specially  set 
for  the  occasion  : 
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Wheeling,  W.  Va.,  Aug.  18,  '83. 

Doct  

One  of  mi  Friends  who  is  trying  to  be  a  Doct  has  got  a  letter  from  you  which  says  your 
College  is  one  of  the  Best  Colleges  For  Medical  Teaching  in  America  and  that  the  Feas 
are  cheaper  than  some  other  good  Colleges  and  that  sutes  my  circumstance  for  I  am  a 
very  poor  young  man  and  no  matter  how  much  I  may  Know  of  Thery  of  Median  I  cant 

practice  in  W.  Va.  without  a  Deploma  from  a  good  College  like  the  one  you  have  in  

you  offerd  to  take  mi  friend  for  $50  dollars  and  you  will  do  a  poor  young  man  a  favor  if 
you  will  take  me  at  the  same  Rate  for  I  have  that  much  money  I  can  pay  you  in  cash  as 
soon  as  I  get  there  Mi  Friend  will  Come  with  me  and  we  can  stay  together  at  the  same 

hording  house  the  report  is  here  that  the  yeller  fever  is  in  but  I  am  not  affred  of 

any  disease  for  I  have  had  the  Small  Pox  very  bad.    Tell  me  what  books  I  will  have  to 

studdy  at  your  College  and  when  me  and  my  friend  must  come    We  come  by   I 

have  gone  through  with  grays  anatomy  and  the  Electric  dispensary  and  medwifery  please 
tell  me  how  long  I  will  have  to  stay  and  when  I  can  get  my  Deploma  and  if  I  have  to  pay 
extra  for  it 

In  haste  Yours  Respectful 

And  here  is  the  prompt  reply  that  was  sent  to  this  Wheeling  student, 
showing  that  the  style  of  his  English  composition  was  no  bar  to  admis- 
sion at  Medical  College  : 

 ,  August  20,  1S83. 

Mr.  : 

My  Dear  Sir:  Your  favor  of  the  18th  to  hand.  I  have  one  more  special  beneficiary 
to  allow,  so  I  will  take  you  on  the  same  terms  as  I  offered  your  friend.    Am  anxious  that 

your  state  should  have  a  better  representation  in  than  it  has  had  in  the  past.  The 

other  information  you  ask  is  contained  in  the  catalogue  I  mail  herewith.  If  you  begin 
your  medical  course  this  fall,  you  can  graduate  Feb.,  18S5.  That  is  as  soon  as  any  re- 
spectable school  can  graduate  you,  unless  you  have  already  taken  a  course.    There  is  no 

place  where  j'ou  can  learn  more  medicine  for  the  same  amount  of  money  than  in  . 

I  came  here  in  '77  with  a  very  light  pocket-book  to  study  medicine,  and,  contrary  to  my 
expectations,  I  had  a  little  left  after  graduating,  and  was  given  no  beneficiary  privilege 
either. 

The  cushioned  seats  for  our  new  amphitheatre  have  arrived  from  the  factory.  They  are 
all  numbered,  so  that  students  on  matriculation  reserve  their  seats  for  the  ensuing  ses- 
sion, those  matriculating  first  having  choice.  If  you  desire  a  seat  near  the  front,  you  had 
better  remit  me  the  matriculation  fee  ($5),  leaving  the  balance  of  $45,  and  I  will  matricu- 
late you,  select  the  best  seat  possible,  and  mail  you  your  matriculation  ticket  and  number 
of  seat,  so  when  you  arrive  you  will  not  be  crowded  back  so  far  that  you  will  be  unable 
to  see  well  the  demonstrations  and  experiments. 

Hoping  to  hear  from  you  in  a  few  days,  I  am, 

Your  truly, 

This  exhibit  shows  the  prostitution  of  medical  college  work  to  base 
purposes  at  "  the  medical  centre  of  the  South  and  West."  I  have  made 
the  blanks  to  hide  the  identity  of  the  actors  in  the  comedy,  because  this 
college  has  accepted  my  friend  Ranch's  "Minimum  Requirements"  for 
a  medical  college  to  be  held  in  "  good  standing  ;  "  and  no  doubt  its  fac- 
ulty are  ready  to  swear  by  the  West  Virginia  schedule  of  requirements 
also.    So  much  for  mere  promises  of  reform  and  a  higher  standard. 

Finally,  in  exerting  my  efforts  in  advocacy  of  the  cause  of  sanitary 
progress,  I  should  commit  a  serious  blunder  if  I  neglected  to  bespeak  the 
assistance  and  cooperation  of  the  ladies.  Woman  gave  Massachusetts  the 
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first  state  board  of  health  in  the  United  States,  and  from  that  beginning, 
in  1869,  twenty-eight  states  have  followed  the  example.  There  is  yet 
much  work  for  her  to  do,  and  none  can  do  it  so  well  as  she  ;  and  no 
cause  possesses  a  stronger  claim  upon  her  sympathies  and  affections.  As 
science  advances,  she  gradually  acquires  her  true  position  in  the  scale  of 
social  life.  Of  the  world's  inhabitants,  750,000,000  universally  hold 
woman  in  a  state  of  bondage  and  degradation  ;  250,000,000  alone  allow 
her  to  approach  her  proper  sphere  by  acknowledging  the  marriage  con- 
tract, paying  deference  to  her  influence,  and  promoting  her  intellectual 
culture.  How  much  had  the  mind  of  man  to  be  cultivated  before  it 
could  give  expression  to  that  sweet  sentiment  of  Campbell, — 

"And  say,  without  our  hopes,  without  our  fears, 
Without  the  home  which  plighted  love  endears, 
Without  the  smile  from  partial  beauty  won, 
Oh  !  what  were  man  ? — a  world  without  a  sun." 


XX. 


VITAL  STATISTICS  AS  SANITARY  MONITORS. 

By  ALBERT  L.  GIHON,  A.M.,  M.D., 

MEDICAL  DIRECTOR  U.  S.  NAVY. 

This  is  eminently  a  statistical  age.  To  command  attention,  a  measure 
must  now-a-days  be  supported  on  adamantine  columns  of  figures. 
Whether  this  be  because  of  an  incredulity  that  suspects  a  veneered  sham 
in  every  new  thing,  and  sees  only  unquestionable  fact  in  unquestionable 
figures,  or  because  the  domain  of  law  is  now  recognized  in  all  the  petty 
as  in  the  mighty  doings  of  the  universe  and  its  minor  parts,  and  numeri- 
cal results  are  regarded  as  the  measures  of  the  operations  of  that  law,  it  is 
undoubtedly  true  that  the  advocate  to-day  argues  in  vain,  unless  he  has 
the  substantial  basis  of  figures  on  which  to  establish  his  position. 

Naturally,  hobbyists  and  enthusiasts,  who  build  on  fallacy,  are  tempted 
to  distort  the  plastic  numerals,  boldly  causing  them  to  skip  over  decimal 
points  until  the  wily  multiplication  and  division  are  not  observed,  or  turn 
somersaults  until  6  reads  9  or  9  becomes  6,  and  the  all-important  sum- 
maries, aggregates,  totals,  and  grand  totals  look  you  in  the  face  as 
demurely  and  artlessly  as  the  nine  wise  virgins.  Figures  cannot  lie,  it  is 
said.  Actively,  and  of  their  own  accord,  no  !  but  skilful  manipulators 
can  put  them  through  a  set  of  Punch  and  Judy  performances  that  will 
deceive  the  closest  observer. 

A  second  class  of  figure  builders  pile  up  their  mounds  like  so  many 
huge  scrap  heaps,  with  no  intention  of  fraud, -and  no  definite  idea  of  their 
purpose,  but  with  a  vague  thought  that  they  may  some  day  be  of  use  to 
somebody  for  something.  These  industrious  compilers,  like  the  compu- 
ters of  such  ingenious  problems  as  the  accumulations  of  a  penny  invested 
at  compound  interest  at  the  birth  of  Christ,  exhibit  a  marvellous  industry, 
but  as  regrettable  a  waste  of  time  and  misdirection  of  energy.  When 
their  results  are  made  the  basis  of  abstruse  calculations,  and  formulae  are 
evolved  in  which  fractions,  roots,  and  surds  are  piled  up  in  bewildering 
complexity,  with  big  letters  and  little  letters  covering  almost  the  whole 
alphabet,  Roman  and  Greek,  to  show  what  might  be  if  something  else 
were,  we  wander  from  that  practical  field  in  which  the  sanitarian  should 
delve  into  the  region  of  arithmetical  romance. 

The  statistical  investigations  bearing  upon  vital  questions  are  those 
which  have  especial  interest  for  the  sanitarian,  and,  while  these  are  only 
beginning  to  be  formulated,  it  behooves  us  to  guard  against  methods  that 
will  result  in  the  mere  accumulation  of  masses  of  figures  that  can  have  no 
practical  value,  or  a  value  foreign  to  the  objects  of  sanitary  science. 
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The  vital  statistics  that  have  thus  far  most  engaged  attention,  have 
been  limited  to  records  of  the  number  of  births,  marriages,  and  deaths  in 
communities,  and  a  classification  of  the  immediate  causes  of  death.  Un- 
questionably the  amount  of  annual  accession  to  a  population  by  birth  and 
its  loss  by  death  are  important  chapters  in  its  history,  as  interesting  to 
the  sanitarian  as  to  the  political  economist ;  but  it  may  be  doubted 
whether  the  number  of  marriages  contracted  is  of  especial  moment 
outside  of  the  domain  of  social  science  and  moral  philosophy.  It  can 
scarcely  be  claimed  that  these  are,  in  this  profligate  age,  any  measure  of 
sexual  relations,  which,  of  course,  are  of  paramount  importance  to  the 
hygienist.  The  age  of  nubility  in  the  two  sexes,  that  of  the  menopause 
and  of  the  cessation  of  virility,  the  length  of  life  of  celibates  and  of  the 
married,  and  of  those  who,  though  not  legally  wedded,  have  been  prac- 
tically conjugate,  are  of  vital  moment.  The  mere  report  of  the  number 
of  marriage  ceremonials  solemnized  by  clergymen  and  magistrates  does 
not  concern  us. 

Human  beings  come  into  the  world  all  in  pretty  much  the  same  condi- 
tion. The  helpless,  puling  infant  has  tendencies  manifest  enough,  if  to 
the  red  hair  and  snub  nose  of  its  elated  father,  but  whether  to  phthisis, 
rheumatism,  or  syphilis,  as  undiscoverable  as  the  yet  unfolded  brain 
which  is  to  determine  him  a  genius  or  a  devil.  Hence,  for  statistical 
purposes,  it  is  enough  to  know  that  so  many  are  born,  unless  we  can  get 
accurate  data  as  to  their  parental  health  history  ;  but  it  is  not  enough  for 
the  sanitarian  to  know  merely  how  many  die,  since  comparatively  few 
human  candles,  however  fairly  lighted  at  the  top,  burn  down  to  the  very 
end  before  they  go  out ;  and,  even  when  the  causes  of  their  premature 
extinction  are  accurately  recorded,  this  is  not  a  correct  exponent  of  the 
amount  of  physical  impairment,  which  it  is  the  mission  of  sanitary 
science  to  seek  to  remedy. 

Vital  statistics,  to  have  the  highest  sanitary  value,  must  embrace  an 
accurate  record  of  the  sum  of  disease  movement  in  a  community,  and 
especially  of  its  recognizable  causes.  Statistical  tables,  that  show  how 
many  are  born  and  how  many  die,  are  interesting;  but  tables  that  show 
how  many  are  sick  and  why  they  are  sick,  though  it  be  not  unto  death,  are 
sanitary  monitors  which  the  most  reckless  liver  would  not  dare  disregard, 
nor  the  most  incredulous  scoffer  at  science  care  butt  his  own  numskull 
against.  Hence  my  only  purpose  to-day  is  to  call  attention  to  the  neces- 
sity, while  we  are  providing  for  the  tabulation  of  the  vital  statistics  of 
our  people,  to  do  something  more  than  collect  birth,  death,  and  marriage 
lists,  and  to  carefully  scrutinize  the  morbid  phenomena  that  are  in  play 
around  about  us.  On  a  former  occasion  I  demonstrated  that  the  mortal- 
ity rate  was  no  evidence  of  the  degree  of  health  deterioration  of  a  popu- 
lation. In  the  city  of  my  residence,  Washington,  only  seventy-seven  died 
from  malarial  diseases,  and  forty-four  from  typho-malarial,  during  the 
year  that  ended  31  July,  1S82.  Does  any  one  imagine  that  these  num- 
bers indicate  the  real  extent  of  influence  of  that  peculiar  and  mysterious 
source  of  physical  discomfort,  disability,  and  disease  which  afflicts  the 
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dwellers  on  the  shores  of  the  Potomac  and  other  of  our  Atlantic  estuaries? 
The  druggists'  returns  of  the  quantity  of  quinine  sold  would  be  a  more  exact 
index.  There  were  nine  deaths  from  syphilis  during  the  same  period  ;• 
but  even  the  Society  for  the  Prevention  of  Licensed  Prostitution,  with  its 
marvellous  facility  for  getting  the  largest  returns  from  the  smallest  capital 
of  figures,  could  scarcely  harlequin  this  into  proof  that  unlicensed  prosti- 
tution has  a  sanitary  character  to  which  the  legitimate  tax-paying  com- 
modity could  not  aspire.  There  were  one  hundred  and  twenty  deaths 
from  typhoid  fever  ;  but  the  plumber's  dreams  would  be  of  a  rosy  heaven, 
with  no  avenging  devils  threatening  to  take  him  to  a  hotter  place,  if  this 
accounted  for  all  the  bad  drainage,  defective  sewerage,  and  criminal  in- 
competence which  bring  so  many  mortal  careers  to  an  untimely  end. 
Advance  in  therapeutic  art  may  lower  the  rate  of  mortality,  while  there 
may  be  no  diminution  in  the  number  of  recruits  to  the  ranks  of  the  sick 
through  the  unsanitary  surroundings  which  it  is  our  especial  office  to 
abate. 

Vital  statistics  properly  comprise  the  tabulated  record  of  whatever 
affects  the  life  of  man,  its  beginning  and  its  ending,  and  all  the  storms 
that  disturb  the  smooth  surface  of  the  wide  ocean  that  lies  between  them. 

It  is  easy  enough  to  say  what  ought  to  be  done  :  the  task  is  more  diffi- 
cult to  prescribe  how  it  shall  be  done.  If  he  who  grapples  that  mad  bull, 
medical  ethics,  by  the  horns,  literally  has  his  hands  full,  and  is  fortunate 
if  he  is  not  gored  and  tossed  outside  the  arena,  what  shall  be  his  fate 
who  would  undertake  to  intrude  upon  the  sanctity  of  the  physician's  vis- 
iting list,  and  say  to  him,  "  Tell  me  how  many  sick  people  you  have 
treated,  and  what  is  the  matter  with  them"?  Under  such  a  despotism, 
what  would  avail  the  breathless  messenger,  who  rushes  into  church  while 
the  collect  of  the  day  is  being  read,  and  before  the  other  collect  is  taken 
up,  or  the  recital  of  so  many  cures  of  diabetes,  or  so  many  perineal  and 
ovarian  sections  with  uniform  success,  which  now  beguile  the  monthly 
society  meetings?  Can  meagre  official  sick  returns  support  the  high 
salaries  with  which  admiring  friends  have  endowed  us,  even  with  a  rep- 
utation for  penury  that  atones  their  visible  manifestation?  Would  five 
cases  of  scarlatina  account  for  fifty  boasted  of,  or  as  many  reported 
labors  explain  the  sleep  claimed  to  have  been  lost  night  after  night  for 
weeks  ? 

The  sanitary  scientist,  in  the  interest  of  the  public  health,  has  a  right 
to  know  the  exact  degree  of  health  pollution  ;  but  how  is  it  to  be  gotten 
at?  Certainly  not  by  voluntary  contributions,  but  by  legislative  require- 
ments ;  and  just  as  the  census-taker,  armed  by  the  law,  requiring 
returns  of  age,  etc.,  is  deceived  alike  by  spinster  and  addle-pated  dude 
and  ancient  fop,  so  would  the  young  aspirant  in  medicine,  as  well  as  the 
old  pretender,  multiply  and  magnify  his  catarrhs  and  croups  and  diar- 
rhoeas, until  the  sum  totals  would  exhibit  a  frightful  percentage  of  ailing 
humanity,  and  lend  a  color  to  the  claim  that  90,000  physicians  are  not 
enough  by  90,000  for  the  wants  of  the  people  of  these  United  States. 
This  difficulty  is  perhaps  one  reason  why  deaths,  which  are  visible  facts, 
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have  been  assumed  to  be  the  only  factors  obtainable  by  the  statistician 
outside  of  governmental  institutions  and  establishments. 

Recently  the  state  boards  of  health,  which  are  acquiring  authority  as 
society  learns  their  importance  and  witnesses  the  Samaritan  duty  they 
perform,  have  attempted  to  obtain  returns  of  diseases  dangerous  to 
health;  but  here  there  is  unfortunately  no  general  agreement,  for  while 
North  Carolina  proclaims  small-pox,  diphtheria,  cholera,  and  yellow 
fever  to  be  such,  Indiana  includes  all  these  but  yellow  fever,  and  adds 
typhoid,  typhus,  measles,  whooping-cough,  and  cerebro-spinal  fever. 
Elsewhere  the  two  latter  are  omitted,  and  puerperal  fever  substituted  ; 
and  with  equal  propriety  the  list  may  be  made  to  include  all  the  twenty- 
five  maladies  which  are  rightly  regarded  as  pernicious  and  preventable, 
those  additional  to  the  ones  already  mentioned  being  erysipelas,  rotheln, 
varicella,  mumps,  influenza,  relapsing  fever,  dengue,  farcy,  grease, 
glanders,  gonorrhoea,  syphilis,  hydrophobia,  and  the  plague,— a  formidable 
array,  capable  of  still  further  extension,  according  to  Richardson,  if  py- 
aemia, hospital  gangrene,  sloughing  phagedena,  malignent  pustule,  car- 
buncle, malarial  fever,  croup,  catarrh,  and  choleraic  diarrhoeas  are 
included,  and  which,  if  not  communicable  in  the  ordinary  sense,  are 
indubitably  dangerous  to  health,  and  ought  to  be  carefully  enumerated 
and  recorded.  To  these,  tuberculosis,  in  the  light  of  recent  developments, 
must  also  be  added. 

The  statistical  reports,  which  the  present  surgeon-general  of  the  navy, 
Dr.  Wales,  has  instituted  and  developed,  illustrate  so  clearly  what  is  pos- 
sible in  this  direction,  that  I  may  be  permitted  to  ask  the  attention  of  the 
Association  to  their  scope. 

Adopting  the  nosological  nomenclature  based  on  the  English  system 
and  now  in  general  use,  they  exhibit  the  actual  number  of  cases  of  every 
form  of  disease  treated,  the  duration  of  each  case,  its  final  disposition, 
whether  cured,  invalided  to  hospital,  discharged  from  the  service,  or 
dead,  the  ratio  of  the  daily  number  of  sick  per  thousand  of  force,  the 
number  of  sick-days  from  each  disease  and  for  each  vessel  and  station, 
and  the  number  of  sick  for  each  decennial  period  of  age  from  fifteen  years 
to  beyond  fifty-five,  for  the  several  classes  of  men  belonging  to  the  navy, 
namely,  officers  of  the  line,  officers  of  the  staff,  petty  officers  and  seamen, 
ordinary  seamen,  landsmen,  boys,  firemen,  coal-heavers,  and  marines. 
These  reports,  which  are  complete  for  each  vessel,  hospital,  navy-yard, 
or  other  post  on-shore,  are  aggregated  according  to  the  several  geograph- 
ical departments,  the  North  Atlantic,  South  Atlantic,  European,  Pacific, 
and  Asiatic  stations,  and  for  vessels  on  special  service,  naval  hospitals, 
and  shore  stations,  and  these  finally  summarized  for  the  whole  naval  ser- 
vice.   These  returns  have  now  reached  their  fourth  year.    At  the  end  of 
ten  they  will  provide  a  fund  of  information  of  incalculable  value  as  to 
the  geographical  distribution  of  disease,  especially  if  other  nations  coop- 
erate in°the  undertaking.    Each  ship  or  station  will,  moreover,  have  its 
own  health  history,  showing  defects  of  construction  or  of  administration, 
or  the  effects  of  cruising  in  more  or  less  unhealthy,  regions. 
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Additional  to  this  long  array  of  figures,  much  of  which  it  may  be 
urged  has  rather  a  therapeutic  than  a  sanitary  interest,  medical  officers 
of  the  navy  are  now  required  to  embrace  in  their  quarterly  reports  a  sta- 
tistical summary,  showing, — 

1.  The  diseases  attributable  to  causes  existing  prior  to  enlistment, 
inherited,  constitutional,  or  undiscoverable  affections. 

2.  Those  attributable  to  climatic  influences. 

3.  Those  attributable  to  local,  unsanitary  conditions. 

4.  Those  having  a  venereal  origin. 

Returns  of  this  sort  have  an  exclusively  sanitary  monitorial  value.  In 
the  first  class  are  exhibited  all  cases  of  physical  impairment  through 
inheritance  or  personal  indiscretion,  the  penalties  for  the  disregard  or 
defiance  of  the  simple  laws  of  well-being,  which  are  visited  in  the  person 
of  the  violator  on  his  descendants,  the  lesions  of  nutrition  and  of  the 
secerning  apparatus,  which  are  damaged  in  their  effort  to  eliminate 
abnormal  agents  from  the  blood. 

The  second  class  comprises  those  due  to  the  permanent  meteorological 
and  topographical  conditions,  which  make  up  the  characteristic  climate 
of  the  locality,  pulmonary  disorders  in  variable  latitudes,  dysenteries 
and  hepatic  affections  in  the  tropics,  scurvy  and  frost-bite  in  the  frigid 
zones. 

The  third  class  contains  those  resulting  from  local  unsanitary  preven- 
table influences,  the  zymotic  diseases  and  those  due  to  improper  diet  and 
water,  diphtheria,  enteric  fever,  scarlatina,  and  the  like,  and  until  it 
can  be  established  that  malaria  is  not  a  removable  condition,  but  an  en- 
during characteristic  of  a  climate,  the  intermittents  and  remittents  will 
naturally  group  themselves  here. 

In  the  fourth  class  are  all  the  venereal  affections  which,  though  many 
are  capable  of  being  included  in  the  first  class,  are  sufficiently  numerous 
for  a  sub-division  of  their  own. 

My  chief  object  in  presenting  this  paper  is  to  bring  prominently  before 
this  Association,  and  the  sanitary  organizations  represented  in  it,  this 
attempt  of  the  Bureau  of  Medicine  and  Surgery  of  the  Navy  Department 
to  create  statistical  etiological  returns,  which  shall  be  of  value  as  hygienic 
indicators,  solemn  warning  voices  to  the  self- destroyer,  guide-boards  and 
beacon  lights  to  the  heedless  over  the  mauvaises  terres  and  upas  valleys 
which  are  fatal  to  the  sojourner  who  lingers  in  them,  danger  signals  to 
the  reckless  and  ignorant  who  defy  foul  air,  bad  food,  moisture,  and 
filth,  moral  teachers  to  the  young  who  listen  to  the  syren  voice  of  the 
scarlet  woman  who  "  lieth  in  wait  at  every  corner." 

I  cannot  too  strongly  urge  the  absolute  necessity  of  securing  accurate 
returns  of  these  classes  of  disease,  and  I  do  this  without  in  any  way  dis- 
paraging the  interesting  and  valuable  work  done  by  the  registrars  and 
secretaries  of  health  boards  in  the  exhibition  of  mortality  returns.  Noth- 
ing can  be  more  beautiful  than  'the  chartographic  tables  accompanying 
the  reports  of  the  Board  of  Health  of  Philadelphia,  the  work  of  its  for- 
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mer  secretary,  William  H.  Ford,  M.  d.,  especially  valuable  for  the 
meteorological  exhibits  incorporated  with  them  ;  and  the  topographical 
charts  which  accompany  the  annual  reports  of  Dr.  Smith  Townshend, 
health  officer  and  registrar  of  the  District  of  Columbia,  which  are  models 
of  excellence,  and  only  need  to  have  figures  showing  the  number  of  cases 
of  preventable  diseases  substituted  for  the  number  of  deaths  from  these 
diseases,  to  be  all  that  is  required.  Dr.  Ford  did  outline  chromographi- 
cally,  in  a  general  way,  in  his  report  for  the  year  1874,  the  mortality  due 
to  "  epidemic  influence"  and  to  "  climatic  influence"  for  the  years  1S72, 
1S73,  and  1S74,  separately,  and  summarily  for  the  period  from  1S61  to 
1S74  ;  but  I  repeat  what  I  have  so  often  insisted  upon,  that  deaths,  especially 
as  the  science  of  medicine  enlarges  its  influence  on  general  practice,  are 
not  exact  indices  of  the  amount  of  morbific  infiltration  of  a  community. 

Do  nine  deaths  from  enthetic  diseases,  five  of  these  from  congenital 
syphilis,  represent  in  any  degree  the  actual  venereal  contamination  of  a 
city  like  Washington,  with  its  population  of  195,000?  Will  one  hundred 
and  twenty-one  deaths  from  malarial  and  typho-malarial  fevers  account 
for  the  miasmatic  reputation  possessed  by  this  beautiful  capital,  or  ex- 
plain why  its  people  have  become  veritable  quiiijyora ?  Would  Con- 
gress have  entered  upon  the  work  of  filling  up  the  flats  on  the  river  front, 
which  are  believed  to  breed  malaria,  if  it  had  been  supposed  that  3.412 
per  thousand  of  the  24.230  per  thousand  deaths  were  all  the  damage 
done  by  this  class?  And  pertinent  to  this  very  subject  of  Malaria,  I 
would  be  unjust  to  my  friend,  Dr.  Smart,  of  the  army,  to  fail  to  credit 
him  for  his  attempt  last  year  to  obtain  precise  returns  of  the  number  of 
cases  of  malarial  affections  in  several  of  our  cities,  which,  in  connection 
with  a  proposed  examination  of  the  drinking-water  of  these  places  at  the 
several  seasons  of  the  year,  would  have  been  a  very  advanced  step  in  the 
direction  of  sanitary  statistical  investigation  I  have  advocated  for  this  and 
other  classes  of  disease.  Unfortunately,  the  failure  of  the  appropriation 
for  the  National  Board  of  Health  for  work  of  this  character  compelled 
his  abandonment  of  his  admirably  devised  scheme. 

Meanwhile  a  nation  which  many  of  us  are  accustomed  to  look  upon  as 
an  apprentice  in  modern  methods  has  undertaken  the  work  of  which  we 
are  discussing  not  the  utility  but  the  feasibility.  Japan  is  publishing 
returns  of  the  whole  number  of  cases  of  certain  diseases  in  the  empire  ; 
and  just  as  this  people  have  developed  and  improved  upon  our  postal  and 
census  systems,  we  may  expect  them  soon  to  offer  us  the  example  of  a 
perfected  scheme  of  the  mortality  returns  I  have  here  proposed. 

Dr.  Sternberg  yesterday  lamented  the  absence  of  civic  statistics  of  dis- 
ease, and  you  were  yourselves  judges  of  the  valuable  deductions  he  was 
able  to  make  from  the  exact  statistics  of  disease  furnished  by  the  army 
records.  If  data  supplied  by  the  limited  number  of  selected  men,  mainly 
adults,  comprised  in  the  army  and  navy,  living  under  exceptional  condi- 
tions of  hygienic  oversight  and  in  restricted  localities,  can  give  us  infor- 
mation of  such  weight,  what  might  not  be  the  sanitary  lessons  taught  us 
by  statistics  of  disease  embracing  every  man,  woman,  and  child  in  a  pop- 
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ulation, — the  very  young  and  the  very  old,  the  weak  and  the  robust,  beg- 
gars and  princes, — and  how  soon  might  we  not  expect  to  find  the  key  to 
unlock  the  mystery  of  morbid  phenomena  ! 

Not  to  be  behind  the  fashion  of  the  day,  the  vital  statistician  has  got  to 
arraying  himself  in  the  latest  style  of  mathematical  garb,  and  after  a  les- 
son or  two,  even  the  sanitarian,  who  had  prided  himself  on  his  sim- 
plicity, parades  in  a  mystic  dress  at  which  he  ought  to  laugh  when  it  is 
mirrored  back  to  him.  The  ordinates  of  the  curve  of  probabilities  rise 
like  a  haze  on  the  horizon,  and  threaten  to  overcloud  our  fair  sky.  Let 
the  idler  at  his  desk  while  away  his  time  ciphering  possible  errors  and 
limits  of  probability  in  mortality  returns,  but  let  us  content  ourselves  en- 
deavoring to  ascertain,  first,  how  many  are  actually  sick,  and,  second,  how 
many  of  these  die.  Even  though  our  numbers  fall  somewhat  short  of 
the  truth,  we  will  learn  enough  at  least  to  warn  us  where  typhoid  fever, 
and  diphtheria,  and  scarlatina  have  their  habitat.  We  will  find  where 
yellow  fever  has  sown  its  mysterious  germ,  and  head  ofi"  the  phantom 
figure  of  cholera.  We  will  stamp  out  the  spark  of  variola,  and  detect  the 
sneaking,  creeping,  slimy  serpent  of  syphilis  among  the  fairest  flowers  of 
our  garden. 

These  are  lessons  that  need  no  enforcement  by  long  equations  and  mys- 
tical combinations  of  literal  symbols  and  seven-place  decimals  headed  by 
ciphers.  Enteric  fever  thrives,  and  Ford's  colored  curves  may  show  us 
when,  and  Townshend's  topographic  numerals  show  us  where.  The  en- 
lightened sanitarian  reads  the  danger  signal,  and  suggests  the  remedy. 
There  a  gaunt,  sallow,  dejected  set  of  men,  women,  and  children  either 
rattle  their  bones  in  unison,  or  bewail  their  splitting  heads  and  rub  their 
aching  joints,  or  listlessly  loiter  through  life.  They  do  not  die,  but  when 
their  home  is  known  to  be  the  haunt  of  that  malign  fairy,  Malaria,  the 
sanitary  engineer  has  his  work  blocked  out  for  him.  Exact  returns  may 
not  be  possible  at  the  outset,  but  the  naval  medical  tables  are  the  sugges- 
tion of  an  exhibit  of  zymotic  and  climatic  disease  causation  by  which 
health  boards  may  profit.  Continue  likewise  the  records  of  deaths  as  an 
element  of  morbility  returns,  and  of  births  and  marriages  if  you  like,  but 
give  the  latter  a  sanitary  significance  by  showing  the  number  of  unfruit- 
ful or  sparsely  fruitful  unions  which  characterize  certain  social  classes. 
The  American  Public  Health  Association  will  then  be  doing  legitimate 
work,  and  the  sanitary  monition  it  utters  may  be  appropriately  echoed 
from  every  pulpit  as  a  warning  to  the  righteous  sinners  who  menace  the 
perpetuity  of  the  race,  that  they  may  not  cull  pleasure's  flowers  without 
paying  nature's  price. 
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ESSENTIAL  FEATURES  OF  HOUSE  DRAINAGE  AND 
PRACTICAL  POINTS  REGARDING  ITS  DESIGN  AND 
CONSTRUCTION. 

By  RUDOLPH  HERING, 

CIVIL  AND  SANITARY  ENGINEER. 

Gentlemen  :  In  response  to  a  request  from  our  esteemed  president  to 
lay  before  you  at  this  meeting  a  concise  review  of  the  principles  of  house 
drainage,  such  as  are  known  and  recognized  to-day  by  the  leading  au- 
thorities, I  respectfully  present  to  you  the  following  paper,  hoping  that 
it  may  contribute  a  small  share  towards  a  greater  appreciation  and  com- 
prehension of  a  subject  which  is  of  the  highest  importance  to  every  per- 
son who  occupies  a  modern  dwelling. 

The  literature  on  house  drainage  is  already  voluminous.  Every  phase 
of  its  working  and  every  detail  has  been  somewhere  described,  discussed, 
and  illustrated.  However,  if  we  regard  the  present  actual  condition  of 
most  of  our  houses,  the  correct  principles  will  still  have  to  be  frequently 
asserted  and  reasserted  before  such  reiteration  becomes  a  superfluous 
duty.  Many  times  yet  will  the  public  attention  have  to  be  directed  to 
this  subject,  in  one  way  or  another,  before  we  shall  all  be  able  to  answer 
affirmatively  the  important  question,  whether  or  not  the  house  we  occu- 
py is  entirely  secure  against  the  intrusion  of  unhealthy  matters  from  our 
drains  through  the  air  that  we  breathe,  or  that  pollutes  our  food  and  drink 
with  its  dangerous  floating  germs.  It  would  be  superfluous  in  the  pres- 
ence of  distinguished  medical  men  to  more  than  allude  to  the  dangerous 
qualities  that  may  be  possessed  by  air  which  has  been  in  contact  with 
decomposing  organic  matter,  especially  of  an  excrementitious  nature. 
But  it  should  be  emphasized  here,  that  whatever  these  dangers  are,  it  is 
in  the  house,  much  more  than  in  the  streets,  that  they  are  most  disas- 
trous to  the  population.  In  the  streets  there  is  a  chance  for  the  foul  mat- 
ters to  be  mixed  with  an  abundance  of  air,  which  circulates  through 
them  and  passes  out  of  the  town.  But  in  a  house  carefully  protected 
against  winds  and  drafts,  and  often  not  permitting  any  exchange  of  air, 
the  danger  from  foul  substances  suspended  in  it  becomes  apparent,  and 
the  more  to  be  dreaded  as  most  persons  spend  perhaps  twenty  hours  out 
of  every  twenty-four  in-doors.  It  is  therefore  of  the  greatest  importance 
to  our  comfort  and  health  to  have  our  dwellings  in  a  sanitary  condition. 
Very  few  of  our  cities,  however,  can  boast  of  even  a  fair  drainage  of  their 
houses.  Some  have  recently  secured  legislation  looking  to  a  systematic 
regulation  of  the  plumbing,  but  as  yet  only  a  comparatively  small  num- 
ber of  buildings  in  each  community  have  been  benefited  thereby. 


ESSENTIAL  FEATURES  OF  HOUSE  DRAINAGE.  I93 

The  reason  can  no  doubt  be  partly  found  in  the  circumstance  that  the 
correct  principles  of  house  drainage  are  not  generally  known,  even  by 
all  the  plumbers  who  are  usually  entrusted  with  the  work,  and  partly  in 
the  natural  disinclination  to  expend  money  for  altering  a  drainage  which 
has  perhaps  so  far  caused  no  apparent  ill  effects.  The  consequence  is, 
that  to-day  thousands  of  buildings  are  still  being  provided  with  admira- 
ble means  for  conducting  sewer  air  into  their  apartments. 

With  such  results  it  is  not  surprising  that  some  persons  even  decline  to 
make  use  of  modern  plumbing  appliances,  and  prefer  old  methods.  The 
system  itself  receives  the  blame  which  is  due  only  to  improper  execution 
of  the  work.  Yet  the  principles  governing  a  proper  arrangement  are 
simple  and  well  established.  All  risk  of  perils  from  sewer  air  can  be 
avoided  if  they  are  carefully  and  honestly  carried  out,  not  only  in  the 
general  features  of  the  design,  but  also  in  the  minutest  detail. 

In  the  following  pages  I  have  no  novel  ideas  of  any  kind  to  lay  before 
you.  I  shall  give  you  nothing  involving  the  uncertainty  of  new  views  or 
appliances,  but  only  what  has  stood  the  test  of  time  and  discussion.  Dur- 
ing the  few  minutes  at  my  disposal,  it  will  even  be  necessary  to  confine 
myself  to  outlines  and  essential  features.  These,  however,  will  be  suffi- 
cient to  gain  a  clear  comprehension  of  the  question. 

The  cardinal  requirements  in  the  arrangement  of  perfect  house  drain- 
age may  be  stated  as  follows  : 

1.  A  rapid  and  thorough  removal  of  all  liquid  and  suspended  matter 
from  water-closets,  kitchens,  sculleries,  bath-  and  bed-rooms,  etc.,  so  that 
there  is  no  cessation  of  flow,  no  eddy  or  deposit,  from  the  moment  the 
matter  enters  the  pipes  to  the  moment  it  leaves  them. 

2.  The  prevention  of  an  escape  into  the  house  of  any  air  contained  in 
the  pipes  under  all  the  varying  conditions  of  temperature,  of  the  use  and 
disuse  of  the  different  fixtures  through  evaporation,  and  the  forcing  or 
drawing  of  the  water-seal  in  any  traps. 

3.  A  careful  selection  of  the  fixtures  and  the  material  to  be  used,  and 
faithful  workmanship  in  the  making  of  all  joints,  and  the  proper  support- 
ing and  securing  of  every  part  of  the  work. 

To  justify  these  requirements,  any  further  discussion  is  unnecessary. 
It  will  at  once  be  observed,  that,  under  the  resulting  conditions,  the  gen- 
eration of  foul  gases  within  the  pipes  is  reduced  to  a  minimum,  and  that 
their  escape  into  the  house  is  made  impossible.  It  is  true  that  the  attain- 
ment of  this  end  requires  considerable  skill,  careful  workmanship,  and 
good  materials,  but  no  more  than  is  fully  justified  by  the  beneficial  re- 
sults obtained.  It  is  also  true,  that  unless  the  above  points  are  secured, 
the  inhabitants  of  a  house  are  much  better  off  without  any  receptacle 
whatever  for  any  kind  of  refuse  and  waste  water  inside  of  its  walls. 

Let  us  now  examine  in  detail  the  different  parts  of  the  system.  The 
most  natural  order  in  which  to  give  them  will  be  to  follow  the  waste 
matter  as  it  passes  through  it.    We  shall  therefore  consider, — 
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I.  THE  RECEPTACLES. 

These  consist  of  water-closets,  urinals,  sinks,  wash-basins,  bath  and 
laundry  tubs.    I  shall  speak  of  them  in  this  order. 

a.  Water-closets  are  the  most  important  receptacles,  as  the  matter 
they  receive  is  not  only  the  most  offensive,  but  can  be  also  the  most 
dangerous  when  coming  from  a  diseased  body.  It  is  necessary  that  their 
selection  should  be  carefully  considered.  Unfortunately,  this  has  only 
rarely  been  done  :  many  poor  patterns  have  been  introduced,  and  but 
little  attention  has  been  given  to  a  proper  fitting-up,  and,  later,  to  their 
maintenance.  Foul  odors  about  the  closets  are  quite  common,  and  the 
fear  of  evil  consequences  has  sometimes  even  caused  them  to  be  placed 
in  a  distant  part  of  the  building,  and  isolated  as  far  as  possible.  Dr. 
Hamilton,  of  New  York,  even  wishes  them  placed  outside  the  main  walls 
of  the  house.  Such  banishment,  however,  is  by  no  means  necessary.  A 
good  closet,  in  connection  with  a  proper  arrangement  of  the  house-pipes, 
can  be  made  quite  inoffensive,  and  in  no  way  injurious. 

It  will  be  impossible  to  speak  of  the  large  number  of  designs  that  are 
in  use,  and  it  is  only  necessary  to  refer  to  their  main  features.  They  have 
been  divided  into  several  classes, — the  Hopper,  Wash-out,  Valve,  Plung- 
er, and  Pan  closets,  and  the  Latrines  or  Trough  closets. 

The  Hopper  closets  are  the  simplest,  and  consist  of  a  bowl,  narrowed 
at  the  bottom  to  a  circular  tube,  which,  after  bending  upwards  to  form 
the  trap,  discharges  into  the  soil-pipe.  The  sides  of  the  bowl  are  liable 
to  become  soiled  by  excrements  dropping  upon  them,  and  they  are  there- 
fore not  liked.  Through  the  insufficient  use  of  water  they  are  also  apt  to 
become  stopped  up.  These  objections  can  be  removed  to  a  great  extent 
if  the  bowl  is  properly  shaped  and  glazed,  and  if  the  sides  are  flushed 
from  the  entire  rim  before  use  as  well  as  after,  for  which  numerous 
appliances  have  been  arranged.  The  area  exposed  to  soiling  is  much 
reduced  in  the  short  hopper  which  has  the  trap  above  the  floor.  The 
advantage  of  hoppers  lies  in  the  fact  that  whatever  filth  has  not  been 
completely  removed  can  be  readily  seen  and  cleaned  off  by  occasional 
scrubbing ;  also,  that  no  mechanical  parts  are  present  to  become  disar- 
ranged, or  to  which  filth  may  become  attached. 

The  Wash-out  closets.  These  are  a  modification  of  the  former,  and 
consist  of  a  bowl,  the  bottom  of  which  is  filled  with  water,  and  from 
which  it  is  washed  out  sideways  into  the  trap.  Their  advantage  over  the 
hopper-closet  is,  that  the  excrements  drop  at  once  into  a  body  of  water, 
which  is  not  as  likely  to  soil  the  sides.  The  discharge  is  effected  by  a 
stream  of  water  forcing  or  drawing  the  contents  of  the  bowl  through  the 
trap  by  a  jet  or  by  siphon  action.  There  are  numerous  designs  in  use  of 
more  or  less  convenience  and  efficiency. 

The  Valve  closet  consists  of  a  basin  closed  at  or  near  the  bottom  by  a 
small  flap  valve,  kept  in  place  by  a  counter-weight,  and  holding  the 
water  into  which  the  soil  is  discharged.  Drawing  the  valve  allows  the 
contents  to  drop  into  a  small  chamber  in  which  the  valve  moves,  and 
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thence  to  pass  through  a  trap  into  the  soil-pipe.  The  large  quantity  of 
water  ordinarily  used  for  these  closets  thoroughly  flushes  the  chamber, 
and  prevents  deposits  from  lodging  in  it.  The  flaps,  however,  are  apt  to 
be  leaky,  and  allow  the  bowl  to  get  dry.  While  this  circumstance  is  not 
exactly  objectionable,  because  no  foul  air  will  escape  from  the  valve-box, 
as  this  is  ventilated,  yet  the  advantage  over  hopper-closets  of  receiving 
the  excrementitious  matter  at  once  into  a  body  of  water  is  thereby  lost. 
Yet  the  best  patterns  of  valve  closets  are  preferred  by  some  authorities  to 
all  others  in  use. 

The  Plunger  closet,  in  its  best  forms,  is  also  a  good  one.  Water  is 
held  in  the  bowl  by  a  plunger  closing  its  outlet,  which  is  at  the  back  or 
side  of  the  closet.  Drawing  of  the  plunger  permits  the  contents  of  the 
bowl  to  pass  into  a  trap,  and  thence  into  the  soil-pipe.  It  has  an  advan- 
tage over  valve  closets  in  having  the  outlet  closed  by  a  parallel  instead  of 
angular  motion  of  the  valve,  which  is  more  apt  to  make  a  tight  joint.  A 
disadvantage,  however,  is  found  in  the  fouling  of  the  plunger  chamber, 
which  is  usually  larger  than  the  box  in  the  valve  closets  and  less  perfectly 
flushed. 

By  far  the  most  common,  but  also  the  most  objectionable,  is  the  Pait 
closet.  Its  essential  parts  are  the  bowl,  a  pan  swinging  below  it  and 
holding  the  water  which  traps  the  bowl,  and  the  so-called  "  container," 
a  large  iron  vessel  in  which  the  pan  moves.  Advantages  are  not  to  be 
found  in  this  closet.  An  objectionable  feature,  which  should  at  once  con- 
demn it  as  a  sanitary  appliance,  is  the  container,  which  receives  the  con- 
tents of  the  bowl,  and  must  be  so  large  in  order  to  permit  the  necessary 
motion  of  the  pan  that  it  can  never  be  properly  flushed,  and  consequent- 
ly has  its  sides  splashed  and  coated  with  filth,  which  decomposes  and 
sends  the  foul  air  into  the  room  every  time  the  closet  is  used.  Even  a 
thorough  and  artificial  ventilation  of  the  container  would  not  prevent  this 
escape,  as  the  displacing  bulk  of  water  is  too  large  and  sudden  to  allow 
the  air  to  pass  up  a  pipe  were  the  same  provided,  instead  of  at  once  en- 
tering the  room. 

The  Trough  water-closets  are  used  where  a  number  of  closets  are 
placed  in  a  row,  as  in  schools,  hospitals,  etc.  The  separate  seats  are 
placed  over  a  common  trough  or  pipe  into  which  the  excrements  drop. 
Their  removal  from  the  trough  is  accomplished  either  by  an  automatic 
flush  tank  placed  at  one  end,  or  is  left  to  the  janitor,  who  flushes  it  at 
regular  intervals  by  simply  opening  a  valve,  either  to  allow  the  contents 
to  run  off",  or  to  admit  clean  water,  which  drives  them  out.  These  trough 
closets  are  less  expensive  than  as  many  separate  ones,  and  if  proper  at- 
tention is  given  to  them,  are  very  satisfactory. 

In  general,  we  can  make  the  following  demands  upon  all  good  closets : 
They  should  be  as  simple  as  possible,  and  have  a  minimum  of  moving 
parts,  which  are  more  or  less  likely  to  get  out  of  order.  A  closet  with  a 
complicated  mechanism  should  always  be  condemned.  The  foul  matters 
should  drop  into  a  closet  as  quickly  as  possible  in  order  to  deodorize 
them,  as  well  as  to  prevent  them,  as  much  as  possible,  from  touching  the 
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surface  of  any  part  of  the  closet.    In  hopper  closets  this  condition  can 
only  be  approached  with  difficulty  ;  but  by  making  them  short,  to  reduce 
the  fouling  surface,  by  placing  the  outlet  pretty  well  back,  and  by  having 
an  abundant  flush  of  water,  little  trouble  from  the  adherence  of  soil  would 
be  experienced.    In  fact,  all  closets  should  be  liberally  supplied  with 
water,  and,  in  order  to  make  the  flush  effectual,  the  whole  quantity— 
about'two  gallons  for  each  use— must  be  introduced  suddenly.   In  the  best 
closet  it  enters  the  bowl  at  once  from  around  the  entire  upper  edge, 
which  is  provided  for  the  purpose  with  a  so-called  "  flushing  rim."  The 
water  rushes  down  the  sides  of  the  bowl  with  sufficient  force  to  cleanse 
them,  and,  in  the  case  of  the  "  wash-out"  closets,  to  drive  out  the  con- 
tents of  the  bowl  into  the  trap.    The  water  used  for  flushing  should  be 
drawn  from  special  tanks  or  cisterns,  to  be  used  for  no  other  purpose. 
It  is  very  objectionable  to  get  it  directly  from  the  supply-pipes,  except 
where  a  constant  and  great  pressure  of  water  can  be  had  at  the  closet, 
for  it  often  happens,  from  various  causes,  that  the  available  quantity  111 
the  pipes  is  so  much  reduced  to  be  quite  insufficient  for  flushing.  Some- 
times the  draft  of  water  in  a  lower  story  will  entirely  stop  its  flow  at  the 
closet,  and,  if  a  valve  is  open,  even  suck  foul  air  back  into  the  pipe  and 
contaminate  the  water,  which  later  may  be  drawn  from  a  near  spigot  for 
drinking  purposes.    Hopper  and  "wash-out"  closets,  to  work  satisfac- 
torily, should  always  be  flushed  from  tanks.  The  former  should,  in  fact, 
have  automatic  arrangements  for  the  purpose,  because  the  soil  is  not  seen 
except  in  very  short  hoppers,  and  the  flushing  consequently  is  often  neg- 
lectcd. 

All  closets,  furthermore,  should  be  freely  ventilated  in  themselves, 
and  likewise  the  apartments  in  which  they  are  placed,  because  there 
is  always  more  or  less  odor  escaping  when  they  are  used.  The  hopper 
and  "wash-out"  closets  can  have  a  special  pipe  leading  from  the  bot- 
tom of  the  bowl  to  above  the  roof,  in  which  a  small  gas-jet  is  kept 
constantly  burning.  The  valve  and  plunger  closets  can  have  a  similar 
arrangement,  the  pipe  leading  from  the  chamber  below  the  valves. 
While  this  ventilation  is  not  absolutely  necessary,  because  none  of  the 
above  closets  will  permit  much  foul  air  to  be  accumulated,  it  is  neverthe- 
less worth  the  slight  additional  expense,  as  the  apartments  can  thereby  be 
kept  as  free  from  odor  as  though  they  contained  no  closets. 

I  have  next  to  consider, — 

b  The  Urinals.  Time  will,  however,  permit  me  to  say  but  few  words 
concerning  them.  Thev  need  fully  as  much  attention  as  water-closets,  as 
an  improper  construction  and  careless  use  cause  them  to  emit  a  strong 
odor  They  should  be  given  a  proper  shape  and  position,  and  an  abun- 
dant and  thorough  flush  of  water.  In  hotels,  railroad  stations,  and  places 
where  they  are  constantly  used,  a  constant  stream  of  water  should  trickle 
down  the  sides.  For  an  occasional  use,  either  an  automatic  flush  or  one 
obtained  bV  hand  should  always  be  provided,  and  the  water  should  be 
spread  out'so  as  to  rush  down  over  the  entire  surface  which  can  be  soiled 
by  the  urine.    The  most  common  pattern  is  a  bowl  fastened  to  the  wall, 
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and  if  well  shaped  and  flushed  it  has  no  objectionable  features.  Another 
good  form  is  a  gutter  running  along  the  foot  of  a  wall,  which  is  provided 
with  a  face  of  ribbed  slate,  down  the  surface  of  which  a  constant  fine 
stream  of  water  is  descending.  The  urine  and  water  are,  in  both  cases, 
led  through  a  strainer  into  a  pipe  which  should  be  trapped  soon  after 
leaving  the  fixture,  as  in  the  water-closets.  The  only  ventilation  re- 
quired for  urinals  is  a  free  exchange  of  air  in  the  apartment  in  which 
they  are  placed. 

c.  Sinks,  when  used  for  chamber  slops,  should  be  designed  similarly 
to  urinals,  and  be  provided  with  means  for  flushing  water  over  the  entire 
surface  from  a  rim  along  the  upper  edge,  as  they  otherwise  become  very 
foul.  It  is  best,  however,  to  use  water-closets  for  this  purpose,  and 
abandon  slop-sinks  altogether.  When  used  for  kitchen  and  pantry  pur- 
poses this  flush  is  not  necessary,  because  they  are  usually  washed  out  be- 
fore there  is  much  chance  for  decomposition.  All  sinks  should  have 
fixed  strainers  in  order  to  prevent  large  substances  from  entering  the 
pipes.  Their  discharge-pipe  should  be  trapped  as  near  the  strainer  as 
possible,  to  reduce  the  length  likely  to  become  foul. 

d.  Wash-basins  require  also  but  a  few  words.  Being  often  placed  in 
living-rooms  or  sleeping  apartments,  the  greatest  care  should  be  given  to 
their  proper  arrangement,  as  the  escaping  drain  air  would  be  much  more 
injurious  than  elsewhere.  The  simplest  designs  are  here,  too,  the  best. 
A  simple  earthenware  bowl  is  better  than  Jenning's  Tilting  Basin,  which 
readily  becomes  foul  if  not  carefully  and  frequently  cleaned.  Wash- 
basins, like  all  other  fixtures,  should  be  trapped  as  near  their  outlet  as 
possible.  This  requirement  is  here  of  special  importance,  as  foul  air  es- 
caping into  a  bed-room  is  doubly  dangerous. 

e.  Concerning  Bath  and  Laundry  tubs,  there  is  nothing  further  to 
say  than  that  they  should  have  as  large  an  outlet  as  can  be  conveniently 
given  them,  from  1^/3  to  2  inches,  in  order  to  use  the  large  quantity  of 
water  to  the  best  advantage  for  flushing  the  house-pipes.  The  opening, 
however,  should  have  a  strainer,  and  the  outlet  pipe  a  trap  near  the 
same. 

All  the  above-mentioned  receptacles  of  refuse  should  have  glazed  or 
smooth  surfaces  and  rounded  inside  corners  and  edges,  which  avoids  to  a 
great  extent  the  retention  of  filth.  The  material  should  be  non-corrosive 
and  non-absorbent.  They  should  be  placed  in  the  apartments  in  such  a 
manner  that  all  the  parts  are  exposed  to  view  and  to  a  free  exchange  of 
air.  No  greater  mistake  is  made  than  to  place  tight  casings  around  the 
water-closets  and  sinks.  A  ready  proof  of  this  is  had  in  the  foul  odor 
emitted  from  such  enclosures  when  they  arc  occasionally  opened.  Mod- 
ern plumbing  appliances  can  without  objection  be  left  exposed  to  view. 
The  space  below  them  can  have  a  free  exchange  of  air,  and  being  open, 
is  more  likely  to  be  cleaned  by  servants  than  when  hidden  from  view. 
From  the  fact  that  dripping  is  likely  to  occur  under  all  the  above  recep- 
tacles, it  is  common  to  put  a  tray  or  "  safe  "  below  them,  to  prevent  the 
water  from  soaking  through  the  floor.    Drip-pipes  leading  from  them 
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should  never  be  connected  with  the  drainage  system,  as  they  sometimes 
are,  often  permitting  the  fouled  air  to  enter  the  room  through  a  dried-out 
trap  ;  but  they  should  be  led  either  immediately  outside  of  the  wall  into 
a  rain-leader,  if  this  is  trapped,  or  into  the  cellar. 

Before  leaving  the  subject  of  receptacles,  I  should  say  that  it  is  best  to 
have  as  few  of  them  in  the  house  as  convenient, — not  because  there  is 
the  slightest  danger  to  be  expected  from  them  when  properly  fitted,  but 
because  they  add  expense  out  of  proportion  to  the  benefit.  It  is  better  to 
have  a  whole  family  use  one  closet  than  two  or  three,  because  the  one 
gets  two  or  three  times  as  much  flushing,  and  is  therefore  kept  in  a  bet- 
ter condition.  The  same  holds  good  of  wash-basins  where  a  long  disuse 
might,  in  addition,  permit  the  water  in  the  trap  to  evaporate  and  allow 
sewer-air  to  enter  the  room.  The  fewer  the  fixtures,  the  fewer  generally 
are  also  the  vertical  soil,  waste,  and  ventilating  pipes,  which  reduces  the 
cost  and  simplifies  the  system. 

It  should  further  be  said,  that  to  preserve  a  sanitary  condition  of  a 
house  it  is  economical  to  use  none  but  the  best  appliances.  No  saving 
of  expense  in  this  direction  justifies  the  use  of  poorer  ones.  The  best 
water-closets,  I  should  add,  are  among  the  wash-out  and  valve  patterns. 
Next  come  the  short-hopper  and  plunger-closets.  Special  circumstances 
should  decide  the  selection  in  each  case.  Pan-closets,  which  unfortu- 
nately are  the  most  commonly  used,  should  be  unreservedly  condemned. 

II.  THE  TRAPS. 

After  having  examined  the  various  receptacles,  and  mentioned  that  each 
one  should  be  trapped  as  near  to  the  fixture  as  possible,  it  now  becomes 
necessary  to  speak  of  the  traps  themselves  more  in  detail.  Generally 
speaking,  a  trap  (and  I  confine  myself  to  the  water-seals  as  the  only  re- 
liable ones)  is  formed  by  a  small  depression  or  dip  in  the  pipe  in  which 
the  sewage  is  retained  in  order  to  prevent  the  passage  of  air.  An  end- 
less variety  of  devices  purporting  to  accomplish  this  end  have  been  put 
into  the  market.  A  main  requirement,  however,  of  traps  (as  well  as  of 
the  entire  drainage  system)  is,  that  there  shall  be  no  accumulation  of 
matter  and  no  deposit ;  and  this  condemns  at  once  a  large  number,  par- 
ticularly the  so-called  D  traps  and  Bottle  traps. 

Another  requirement  has  of  late  been  urged,  on  the  ground  that  gases 
are  absorbed  by  water,  and  that  in  the  case  of  the  sewer-trap,  gases  from 
the  sewer  side  might  pass  through  the  trap  and  escape  on  the  house  side. 
Dr.  Fergus,  of  Scotland,  was  a  strong  advocate  of  this  theory,  and  sup- 
ported it  by  a  series  of  experiments.  In  compliance  with  this  view,  a 
number  of  mechanical  traps  were  proposed,  which,  in  addition  to  hav- 
ing a  water  seal,  were  to  prevent  the  escape  of  gases  by  means  of  a 
rubber  or  metal  valve.  This  mechanical  seal  was  at  the  same  time  to 
protect  the  trap  against  siphonage.  Later  experiments,  however,  espe- 
cially those  made  by  Dr.  Wernich  and  Dr.  Carmichael,  show  conclu- 
sively, that,  while  the  above  proposition  holds  when  the  gas  experi- 
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merited  with  is  in  a  very  concentrated  form  (as  used  by  Dr.  Fergus),  it 
does  not  hold  good  in  the  actual  case  of  the  sewer,  where  the  concentra- 
tion can  never  become  great,  even  under  quite  unfavorable  circum- 
stances. Where  sewer-pipes  are  ventilated,  no  transfer  whatever  of  gas 
occurs.  But  even  under  adverse  conditions,  and  when  gas  actually  pene- 
trated the  trap,  Dr.  Carmichael  found  that  germs  and  spores  in  the 
water  trap,  however  minute,  did  not  pass  through  it.  This  result  has 
been  amply  confirmed,  and  we  can  safely  return  to  the  old  and  simple 
water  seal  as  being  a  reliable  barrier  against  the  passage  of  injurious 
matter,  when  the  house  pipes  are  properly  arranged.  Traps  are,  how- 
ever, exposed  to  mechanical  difficulties  which  must  next  be  considered. 
They  are  apt  to  lose  their  seal  from  two  causes, — by  evaporation  and 
siphonage. 

Evaporation  is  likely  to  occur  during  the  summer  months  if  the  traps 
remain  in  disuse  for  a  long  time.  Two  remedies  are  at  hand.  All 
plumbing  fixtures  in  unoccupied  apartments  should  be  used  at  least  once 
at  stated  intervals,  to  replenish  the  traps,  or  they  should  be  disconnected 
from  the  pipes  entirely.  The  latter,  however,  will  hardly  ever  be  nec- 
essary, as  the  period  for  replenishing  the  traps  can  be  lengthened  to 
many  months,  if  not  a  year,  by  having  deep  seals  to  them,  by  replac- 
ing the  water  with  oil,  and  by  closing  the  outlet  of  the  fixture  with  a 
stopper. 

The  loss  of  the  seal  by  siphonage  is  a  much  more  important  matter,  as 
it  occurs  under  conditions  not  readily  seen  or  recognized,  while  the  con- 
ditions for  evaporation  are  readily  perceived.  A  trap  can  be  siphoned 
either  by  the  momentum  of  falling  water  sweeping  through  and  out  of  a 
trap,  or  by  a  compression  or  rarification  of  air  on  one  side  as  against  the 
ordinary  atmospheric  pressure  on  the.  other  side  of  the  trap.  Numerous 
observations  and  experiments  are  recorded  showing  how  readily,  under 
quite  unsuspected  conditions,  siphonage  may  take  place. 

To  guard  against  losing  the  seal  by  momentum,  the  only  remedy  is  to 
have  it  as  deep  as  possible,  and  to  destroy  the  momentum  by  making  an 
abrupt  change  in  the  direction  of  the  flow.  Long  hoppers  are  more 
likely  to  lose  their  seal  in  this  way  than  any  other  fixture.  Traps  or 
small  discharge  pipes  are  not  so  much  subject  to  this  danger,  as  the  mo- 
mentum can  only  be  comparatively  small. 

Far  more  important  is  the  loss  of  seal  by  uneven  pressure  on  the  two 
sides  of  the  trap.  It  will  readily  be  seen  that  falling  water  in  the  dis- 
charge pipes,  especially  when  almost  filling  them,  will  tend  to  compress 
the  air  below  and  rarify  the  air  above.  If  equilibrium  of  pressure  can- 
not readily  be  established  in  the  pipe,  it  will  establish  itself  by  drawing 
out  the  seal  of  the  upper  and  forcing  out  that  of  the  lower  traps.  As 
this  is  an  essential  point  to  guard  against  in  every  drainage  system,  it 
becomes  necessary  therefore  to  provide  quickly  for  both  an  escape  and  a 
supply  of  air  throughout  the  whole  system  of  pipes. 

To  determine  the  degree  to  which  this  is  necessary,  under  varying 
conditions,  various  experiments  have  been  made,  notably  those  of  S.  S. 
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Hellyer,  in  England1,  of  Edw.  S.  Philbrick  and  E.  W  Bowditch  ;  also, 
of  Col.  Geo.  E.  Waring  for  the  National  Board  of  Health. 

Mr.  Hellyer  was  very  careful  in  his  experiment,  and  selected  such 
conditions  as  occurred  in  his  practice.  He  examined  the  cases  when 
water-closets,  baths,  sinks,  and  wash-stands  were  placed  over  each  other 
and  connected  with  the  same  soil  . or  waste-pipe.  The  diameters  of  the 
waste-pipes  experimented  with  were  iy2  and  2  inches,  while  those  of 
the  soil-pipes  were  3  and  3^  inches.  The  water  was  poured  into  the 
receptacles  under  varied  conditions,  and  the  results  pointed  positively  to 
the  necessity  for  guarding  against  siphonage,  and  that  every  trap  or 
branch  from  it  should  be  connected  with  the  open  air  in  addition  to  the 
ventilation  required  for  the  main  pipe  itself.  His  conclusion  is  given  in 
the  following  words  :  "  Where  tiers  of  traps  of  any  description  are  fixed 
upon  one  main  pipe  for  receiving  discharges  from  water-closets,  slop- 
sinks,  baths,  quick  waste,  lavatories,  etc.,  each  individual  trap  or  branch 
must  be  ventilated,  if  the  traps  upon  the  piping  are  to  maintain  their 
seals  intact." 

Messrs.  Philbrick  and  Bowditch,  in  their  report  to  the  National 
Board  of  Health,  give  substantially  the  same  conclusions,  as  determined 
from  their  own  experiments,  which  were  more  varied  in  their  conditions 
than  either  Hellyer's  or  Waring's.  They  were  also  much  more  in  con- 
formity with  actual  practice  in  America  than  Hellyer's,  and  more  in 
accordance  with  what  we  consider  good  plumbing  than  Waring's  ex- 
periments. The  more  detailed  conclusions  may  be  stated  briefly  as  fol- 
lows :  Long  hoppers  should  have  a  vent  applied  at  the  crown  of  the 
trap,  as  large  as  the  soil  pipe  (four  inches)  for  at  least  one  foot  above 
the  trap.  Without  this  vent  they  were  easily  siphoned  by  a  single  bucket- 
ful of  water.  Short  hoppers  with  a  trap  above  the  floor  should  have  a  vent 
pipe  at  least  1 inches  in  diameter,  if  more  than  a  few  feet  in  length,  and 
larger  if  passing  to  other  floors  above.  Whenever  branches  are  led  into 
a  vertical  waste-  or  soil-pipe,  with  receptable  above,  there  is  also  a  con- 
siderable risk  of  having  the  water  seal  of  the  trap  destroyed,  especially 
when  it  is  shallow  and  has  an  easy  bend,  and  when  the  diameter  of  the 
discharging  pipe  is  not  much  larger  than  the  branch.  It  therefore  is 
necessary  to  guard  against  this  contingency  by  connecting  the  crown  of 
such  traps  with  the  open  air  above  the  roof.  If  the  outlet  of  the  main 
pipe  is  trapped  and  no  fresh  air  inlet  exists  inside  of  it,  the  pouring 
in  of  water  from  the  fixture  can  force  out  or  blow  out  the  trap  of  the 
fixture  situated  below  the  same.  It  is,  therefore,  necessary  to  provide 
means  for  the  escape  of  air  below  the  lowest  receptacle. 

The  friction  of  air  in  small  pipes  is  likely  to  cause  its  compression,  and 
a  consequent  forcing  of  traps  where  such  compression  occurs.  It  is, 
therefore,  better  to  avoid  special  long  and  small  descending  pipes,  and 
lead  all  fixtures  on  upper  floors  directly  into  the  soil-pipes.  Among 
the  different  kinds  of  traps,  the  S  trap  and  P  trap  are  the  most  easily 
siphoned,  yet  they  are  the  least  likely  to  retain  any  filth  or  deposit, 

JSee  Sanitary  Engineer,  Aug.  17,  1882. 
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because,  being  simply  a  bent  pipe,  the  water  has  a  free  flow  through  its 
entire  bore.  The  round  and  bottle  traps  retain  their  seal  much  longer, 
but  they  cause  eddies,  and  always  contain  filthy  deposits.  They  should 
only  be  permitted  in  old  houses,  in  places  where  the  introduction  of  a 
vent  might  be  very  inconvenient  or  costly. 

Ventilation  of  traps  is  of  no  less  importance  in  pipes  smaller  than  four 
inches  in  diameter.  The  experiments  showed  that  even  a  2-inch  S  trap 
with  i5/%  inches  seal,  discharging  into  a  2-inch  waste-pipe,  open  at  the 
top,  loses  its  seal  by  having  one  pint  of  water  poured  into  it. 

"  The  best  and  most  simple  remedy  for  the  siphoning  of  traps  in  most 
cases  is  undoubtedly  to  be  found  in  the  introduction  of  air  at  the  normal 
pressure,  at  the  crown  of  the  trap."  The  experiment  showed  that  below 
the  crown  a  vent  will  not  be  efficient. 

"No  definite  rules  can  be  given  for  the  size  or  length  of  vent  pipes. 
Yet  it  may  be  said  that  it  is  not  safe  to  trust  to  a  vent  pipe  of  less  size 
than  that  of  the  trap  it  is  to  serve  until  we  get  above  2  inches  diameter,  un- 
less they  are  of  only  a  few  feet  in  length,  before  they  join  those  of  a  larger 
size.  Generally  speaking,  if  vent  pipes  are  long,  their  diameter  should 
be  as  great  as  that  of  the  pipe  ventilated  ;  if  but  a  few  feet  long,  a  smaller 
diameter  will  answer." 

The  experiments  made  by  Col.  Waring  led  him  to  very  different  conclu- 
sions. He  states  that  "  The  separate  ventilation  of  traps  where  the  main 
soil-pipe  is  4  inches  in  diameter  and  opened  at  the  top  is  unnecessary." 
Such  a  conclusion,  contrary  to  all  previous  experience,  naturally  required 
verification,  and  it  was  therefore  gratifying  that  Messrs.  Philbrick  and 
Bowditch  were  engaged  by  the  National  Board  of  Health  to  undertake 
the  work,  the  results  of  which  have  been  just  mentioned. 

Their  experiments  were  conducted  from  an  entirely  different  point  of 
view.  They  show  how  and  under  what  conditions  the  seals  of  traps  were 
lost,  while  Col.  Waring's  showed  rather  under  what  conditions  the  seals 
of  traps  were  retai>ied — a  less  valuable  object,  in  my  opinion,  as  it  does 
not  indicate  so  well  the  degree  of  danger  to  which  the  various  arrange- 
ments are  liable.  Col.  Waring's  experiments  were  also  much  less  va- 
ried, and  the  appliances  which  he  himself  considers  superior  to  the  ones 
experimented  with  were  not  subject  to  a  proper  examination.  He  used 
pan-closets,  through  which  the  water  was  introduced,  and  which  consid- 
erably break  its  force,  and  therefore  siphonage  is  avoided  much  more 
readily  than  in  a  hopper-closet.  And  he  confined  himself  principally 
to  the  examination  of  the  effects  of  different  patented  w-aste-water  traps 
under  various  conditions,  but  under  the  constant  one  of  discharging 
through  a  one  and  a  half  inch  waste-pipe,  several  feet  in  length,  into  a 
four-inch  soil-pipe.  The  particular  traps  experimented  with  had  partly 
also  a  much  deeper  seal  than  ordinary  traps,  therefore  naturally  resisting 
siphonage  to  a  greater  degree.  The  S  traps,  which  are  the  best,  were 
not  sufficiently  experimented  with,  yet  they  are  more  readily  siphoned 
than  any  other  trap.    This  omission,  which  was  afterwards  filled  by  the 
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experiments  of  Messrs.  Philbrick  and  Bowditch,  undoubtedly  was  the 
main  cause  for  Col.  Waring's  conclusions. 

In  a  recent  paper  he  still  maintains  his  former  position,  confessing, 
however,  that  while  he  does  not  believe  in  trap  ventilation,  he  is  "  by  no 
means  clear  as  to  the  best  substitute  for  it  in  all  cases."  While  assert- 
ing, also,  that  "  it  is  a  make-shift,  attended  with  possible  dangers  at  least 
equal  to  those  which  it  is  intended  to  remove,"  he  in  no  way  indicates 
even  what  he  supposes  these  dangers  to  be.  In  the  face  of  the  experi- 
ments just  alluded  to,  which  positively  show  that  trap  ventilation  can  be 
made  a  perfect  safeguard  against  siphonage,  he  remarks,  in  a  most  un- 
certain strain,  as  follows:  "  So  far  as  I  can  judge  from  all  that  has  yet 
been  said  and  done,  the  best  solution  of  the  difficulty  will  be,  if  it  can  be 
made  practicable,  to  allow  the  use  of  no  trap  of  any  kind,  nor  in  any 
position,  which  is  not  in  full  view  whenever  the  fixture  is  used,  except- 
ing, perhaps,  certain  subsidiary  traps  on  kitchen  and  laundry  wastes.  If 
we  can  trap  our  wash-basins  in  such  a  way  that  the  top  of  the  water  seal 
shall  be  always  in  view  on  looking  into  the  bowl,  and  our  bath-tubs  in 
like  manner,  we  will,  I  think,  have  secured  the  necessary  safeguard,  and 
we  will  have  gained  the  further  advantage  that  persons  of  tidy  disposi- 
tion will  see  to  it  that  a  sufficient  amount  of  fresh  water  is  always  passed 
through  them  to  insure  their  constant  cleanliness." 

Granted  that  the  "  ifs"  could  be  fulfilled,  it  would  be  an  evil  day  for 
the  general  community  to  make  the  safety  of  traps  depend  so  much  on 
their  being  exposed  to  view.  Siphonage  occurs  instantaneously,  and  the 
sewer  air  escapes  until  the  next  time  the  fixture  is  used,  not  waiting  until 
persons  of  "tidy  disposition"  discover  that  the  seal  is  lost.  To  speak 
in  hisown  words,  fixtures  should  always  be  not  '"'•pretty  nearly  safe"  but 
'•'■entirely  safe." 

An  intelligent  comparison  between  the  above  experiments  must,  I 
think,  result  in  the  opinion,  that  in  general  it  is  not  safe  to  omit  the 
separate  ventilation  of  the  traps.  There  may  be  cases  where  the  ten- 
dency to  siphon  is  so  small  that  a  seal  of  i%  inches  will  resist  it.  Such 
cases  are,  for  instance,  wash-basins,  especially  when  in  the  upper  stories, 
as  they  are  not  far  from  the  upper  opening  of  the  soil  pipe  ;  or,  by  the  use 
of  mechanical  traps,  security  may  be  gained  for  small  receptacles  under 
favorable  conditions.  Water-closets,  slop-hoppers,  and  bath-wastes,  how- 
ever, should  never  be  without  trap  ventilation.  A  careful  examination 
of  the  conditions  presented  in  each  house  will  alone  decide  as  to  whether 
any  of  the  remaining  receptacles  require  it  or  not. 

The  special  vent-pipes  from  traps  are  best  carried  directly  to  the  roof, 
as  the  air  in  them  is  no  better  than  in  the  soil-pipe.  One  such  pipe  may 
ventilate  the  traps  situated  above  each  other  on  different  floors.  It  is, 
however,  perfectly  safe  to  carry  it  into  a  waste-  or  soil-pipe  at  a  point 
just  above  the  highest  fixture.  When  its  diameter  is  great,  the  diameter 
of  the  soil-pipe  should  be  correspondingly  increased  above  the  junction. 

It  is  quite  objectionable  to  ventilate  any  trap  or  fixture  into  chimneys, 
under  the  supposition  that  there  will  always  be  an  upcast  in  the  same. 
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In  summer  there  is  generally  a  downcast  in  certain  chimneys  protected 
from  the  heat  of  the  sun,  in  which  case  the  sewer  air  would  enter  the 
room. 

Before  leaving  the  subject  of  traps,  a  few  of  the  principal  styles  should 
be  mentioned.  In  a  perfect  system  of  house  drainage,  all  traps  should 
have  a  'depth  of  seal  in  proportion  to  their  liability  to  siphonage, — a 
question  which  can  be  determined  in  each  case,  and  varies  from  ij^  to  3 
inches. 

Among  all  the  many  styles  of  traps,  those  consisting  merely  of  a  bent 
pipe,  and  having  the  same  water  section  at  every  point,  are  the  best,  for 
they  permit  the  quickest  flow,  and  the  least  possible  retention  of  matter. 
At  the  same  time  they  are  the  most  readily  siphoned,  and  should  have 
separate  ventilation  in  almost  every  case.  The  desire  to  prevent  siphon- 
age  has  brought  about  many  devices,  more  or  less  complicated.  I  shall 
only  refer  to  a  few  of  the  most  common,  which  I  have  sketched  in  the 
accompanying  chart. 

The  so-called  D  trap  and  the  Bottle  trap  are  objectionable  on  ac- 
count of  offering  a  good  chance  for  deposit,  as  shown.  The  latter  has 
the  advantage,  however,  that  it  is  hard  to  siphon  when  kept  clean. 
When  given  a  rounded  bottom,  it  is  less  apt  to  store  deposit. 

Bower's  trap,  where  a  floating  rubber  ball  serves  to  close  tightly 
against  the  receiving  pipe,  is  a  better  device,  but  it  also  needs  occasional 
cleaning.  Its  resistance  against  siphonage  is  not  complete,  and  it  re- 
quires ventilation  where  exposed  to  considerable  suction. 

Cudell's  trap  operates  on  a  similar  principle,  but  a  metal  ball  is  used 
instead  of  a  rubber  one.  It  is  more  readily  siphoned  than  Bower's 
trap.  • 

A  better  anti-siphonage  device,  however,  is  Nicholson's  trap,  as  it 
effectually  maintains  the  seal,  by  means  of  a  small  quantity  of  mercury, 
even  after  all  the  water  has  been  sucked  away.  Its  expense  is  unfortu- 
nately too  great  to  allow  of  an  extensive  application. 

The  Bell  traps,  used  for  yard  sinks,  is  one  of  the  most  common,  but 
also  one  of  the  worst  contrivances  in  use.  It  readilv  fills  with  deposit, 
maintains  at  best  a  shallow  seal,  which  in  summer  evaporates,  and  in 
winter  freezes  up.  When  it  is  cleaned  by  removing  the  bell,  the  seal, 
moreover,  is  completely  broken.  A  deep  trap  should  always  be  used  in 
preference. 

To  recapitulate  :  I  consider  the  siphon  traps, — viz.,  the  S,  P,  and 
Running  traps, — decidedly  the  best  under  all  circumstances,  provided 
they  are  properly  ventilated.  Without  ventilation,  Bower's  trap  is  good 
where  only  a  slight  tendency  exists  to  siphonage,  and  Nicholson's  mer- 
cury trap  where  there  is  a  strong  tendency. 

III. — DISCHARGE  PIPES. 

We  have  now  considered  the  principal  and  necessary  features,  first, 
of  all  the  receptacles  for  sewage,  and  then  of  the  traps  which  protect 
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them  from  the  back  flow  of  sewer  air.  The  next  question  refers  to  the 
proper  arrangement  of  the  pipes  which  receive  and  carry  away  from  the 
premises  all  the  discharges  of  the  receptacles  after  they  have  passed  the 
traps.  These  pipes  necessarily  contain  more  foul  air  and  foul  matter 
than  the  fixtures,  and  any  fault  in  the  arrangement  or  in  the  execution  is 
likely  to  be  fraught  with  more  dangerous  consequences. 

In  the  first  place,  it  is  therefore  advisable  to  maintain  as  much  sim- 
plicity as  possible,  and,  therefore,  to  have  as  few  pipes  as  is  consistent 
with  safety.  The  recejDtacles  on  each  floor  should  be  concentrated  at 
one  or  a  few  points,  and  be  placed  directly  over  each  other  in  different 
floors,  so  that  horizontal  pipes  running  between  or  across  the  floor-beams 
are  avoided.  The  comparatively  small  size  of  the  pipes  necessary  in  a 
building  requires  them  to  have  a  very  good  grade,  if  they  are  to  work 
satisfactorily,  and  this  cannot  be  given  them  in  the  small  space  between 
floor  boards  and  ceiling  baths. 

Usually  it  suffices  to  have  one  soil-pipe  for  a  building,  and  one  or  two 
waste-pipes  connecting  the  wash-basins,  bath-tubs,  etc.  In  England  the 
common  practice  is  to  run  the  soil-pipes  down  on  the  outside  of  the 
house,  as  they  are  considered  more  dangerous  than  common  waste-pipes, 
which  are  kejDt  inside.  In  the  colder  countries  of  the  continent,  how- 
ever, the  soil-pipe  is  also  inside,  in  order  to  be  protected  against  the 
action  of  frost.  In  our  climate  we  are  likewise  obliged  to  keep  all  pipes, 
except  rain  leaders,  inside  of  the  walls.  We  also  do  not  hold  the  Eng- 
lish idea  that  waste-pipes  from  wash-basins,  bath-tubs,  etc.,  should  not 
discharge  into  the  soil-pipes  ;  for  we  say  that  if  the  waste-pipes  are  well 
jointed  and  trapped  against  the  escape  of  any  interior  air,  which  may  be 
just  as  dangerous  as  the  air  in  the  soil-pipe  when  the  bath  and  laundry 
water  from  a  diseased  person  enters  them,  then  there  is  no  reason  for 
any  distinction.  Waste-pipes  should  have  exactly  the  same  treatment  as 
soil-pipes. 

All  vertical  pipes  descending  from  the  receptacles  terminate  in  the 
main  drain,  which  extends  from  the  furthest  pipe  to  the  point  of  dis- 
charge or  outfall.  They  should  be  placed  on  the  inside  of  the  wall  of 
the  house,  and  if  they  are  boxed  it  should  be  done  in  such  a  manner  as 
to  permit  ready  examination  when  necessary.  The  main  drain  is  like- 
wise best  placed  where  it  can  be  seen,  and  where  any  defects  can  at 
once  be  discovered.  It  should  therefore  be  run  along  the  cellar  wall,  and 
suspended  or  supported  by  brackets.  If  carried  under  the  cellar  floor,  it 
should  lie  in  a  brick  or  stone  trough,  closed  with  removable  covers  to 
permit  examination. 

The  main  requirements  of  discharge-pipes  are,  that  they  carry  away  all 
the  waste  matter  as  thoroughly  as  possible,  without  a  cessation  of  flow  or 
eddy,  and  that  they  are  thoroughly  ventilated.  To  accomplish  this  end, 
we  must  first  inquire  into  their  proper  size.  When  water  having  matter 
in  suspension  half  fills  a  pipe,  it  will  be  evident  to  every  one  that  its  mo- 
mentum or  force  to  carry  such  matter  along  is  greater  than  when  the 
stream  is  comparatively  shallow,  and  meanders  along  the  bottom  of  the 
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pipe.  Therefore  the  latter  must  not  be  larger  than  necessary,  for,  if  it 
is,  the  stream  becomes  shallow,  it  cannot  keep  the  pipe  as  well  flushed, 
and  deposits  will  occur  and  accumulate.  The  foulness  of  an  innumer- 
able quantity  of  house  drains  and  street  sewers  is  due  mainly  to  the  over- 
sight of  this  important  fact. 

The  quantity  of  water  used  in  an  ordinary  house,  and  which  is  often 
supplied  by  a  service-pipe  only  one  inch  in  diameter,  even  when  con- 
centrated by  the  flush  of  a  water-closet  or  tank,  and  augmented  by  the 
roof  water  from  a  heavy  rain,  cannot  more  than  fill  a  four-inch  pipe  laid 
at  a  good  grade.  It  has  therefore  been  urged  that  no  greater  size  should 
be  used.  Many  houses,  especially  in  our  country,  have  been  supplied 
within  the  last  few  years  with  no  larger  main  drains.  While  the  above 
theoretical  l'easoning  is  quite  correct,  and  while  it  is  true  that  with 
proper  strainers,  and  with  a  water-closet  trap  only  three  inches  in  diam- 
eter, no  substances  ought  to  enter  a  four-inch  pipe  that  would  not  pass 
through  it,  experience  proves  that  practically  four-inch  main  drains  do 
become  stopped  up  in  a  greater  proportion  than  ought  reasonably  to  be 
expected.  No  doubt,  in  cases  where  the  main  pipes  have  a  very  good 
descent,  say  one  in  five,  where  they  get  a  regular  cleansing  from  closets 
having  a  large  tank  flush,  and  where  all  the  receptacles  are  carefully 
used,  and  for  no  other  purpose  than  that  for  which  they  are  intended,  it 
may  never  happen  that  a  four-inch  pipe  fails  a  single  time.  But  to 
establish  this  size  for  all  buildings  of  a  town  must  result,  to  say  the  least, 
in  much  inconvenience.  In  Memphis,  where  the  house  drains  are  lim- 
ited in  size  to  four  inches,  about  one  stoppage  a  day  is  reported. 

It  is  said  that  a  trouble  occurring  in  one's  own  premises  is  clearly  due 
to  one's  own  negligence,  and  the  penalty  is  placed  where  it  belongs. 
The  obstructing  matter  is  prevented  from  reaching  a  street  sewer  where 
it  might  possibly  cause  an  injury  to  many.  This  argument  is  apparent- 
ly good.  But  if  we  look  upon  sewers  and  drains  as  being  placed  in 
streets  and  houses  for  the  purpose  of  offering  the  greatest  possible  con- 
venience to  householders  consistent  with  a  fair  operation  of  the  whole 
system,  if  we  find  in  practice  that  a  slight  increase  of  size  to  five  or  six 
inches  gives  a  far  greater  immunity  against  stoppages  without  increasing 
those  in  the  main  drains,  then  we  must  be  compelled  to  acknowledge  that 
the  rigid  theory  should  be  modified  in  practice.  In  England,  long  ex- 
perience has  decided  against  such  small  main  house  drains.  In  Ger- 
many, it  is  considered  unwise  to  reduce  the  pipes  to  less  than  six  inches. 
My  own  experience  has  also  convinced  me  that  for  a  city  in  general, 
main  drains  should  not  be  limited  to  less  than  five  or  six  inches.  For 
ordinary  dwelling-houses,  if  the  pipes  are  laid  evenly  and  the  joints  are 
carefully  made,  they  need  not  be  over  five  inches.  If  any  sticks,  bottles, 
forks,  or  other  long  articles  ever  get  into  the  pipe  through  any  of  the 
traps  or  strainers,  they  are  much  less  apt  to  get  stuck  than  in  a  four-inch 
pipe.  The  question  is  of  course  very  little  affected  by  so  trifling  a  dif- 
ference of  size,  and  the  house  owners,  as  a  rule,  prefer  to  pay  for  still 
larger  sizes,  thinking  they  will  be  more  efficient. 


206  ESSENTIAL  FEATURES  OF  HOUSE  DRAINAGE. 


The  vertical  soil  pipes  need  never  exceed  four  inches  in  diameter, 
except  in  very  high  buildings.  Soil  pipes  draining  as  many  as  six  closets 
have  even  been  successfully  used  with  a  diameter  of  only  three  inches. 
Waste  pipes  should  generally  be  from  i  to  2  inches  in  diameter  ;  those 
from  a  single  wash-basin  should  be  1%  inches  in  diameter;  from  baths, 
kitchen  sinks,  and  wash  tubs,  i}£  inches  ;  from  slop  sinks,  1^  inches  ; — 
smaller  pipes  should  never  be  used. 

The  second  important  consideration  in  designing  the  system  of  house 
pipes  is  to  give  them  an  alignment  so  that  the  water  entering  them  will 
meet  with  no  serious  obstructions.  For  this  purpose  all  pipes  should 
be  as  nearly  straight  as  possible.  The  vertical  pipes  should  enter  those 
lying"  nearly  horizontal  by  means  of  a  bend  which  turns  the  stream  grad- 
ually into  the  latter,  and  prevents  the  resistance  and  deposits  caused  by 
the  sudden  check  of  flow.  Pipes  that  are  nearly  horizontal  can,  how- 
ever, deliver  into  vertical  pipes  just  as  freely  without  a  bend.  Offsets 
should  be  avoided,  as  they  obstruct  passage  of  both  water  and  air. 

The  grade  of  the  pipes  should  always  be  as  great  and  as  uniform  as  pos- 
sible. The  velocity  of  the  sewage  produced  by  it  ought  to  be  at  least 
two  feet  per  second,  if  the  pipes  are  to  be  self-cleansing.  Generally, 
however,  it  is  desirable  to  give  the  grades  a  minimum  pitch  of  one  foot 
in  fifty  feet. 

A  third  consideration  is  the  securing  of  a  free  flow  of  air  through  all  the 
pipes,  not  only  to  follow  every  sudden  flush  of  water  flowing  down  them 
and  to  clear  the  way  before  it  so  that  no  traps  may  be  unsealed,  but  also 
to  provide  them  with  a  continual  fresh  supply  of  oxygen  for  purifying 
the  foul  matter  which  may  have  adhered  to  the  sides.  Among  all  the 
principles  to  be  considered  in  devising  a  proper  house  drainage,  this  one 
of  ventilation  is  most  frequently  ignored.  Usually  no  ventilation  what- 
ever is  provided  for  the  pipes,  and  in  many  cases  we  find  one  opening 
only,  obtained  by  carrying  the  pipe  above  the  roof.  A  little  reflection 
would  show  that  to  establish  a  current  of  air  in  a  pipe,  two  openings 
must  be  given,  one  for  the  air  to  enter  and  one  for  it  to  escape  ;  and  to 
the  neglect  of  this  no  doubt  much  of  the  troubles  arising  from  the  escape 
of  sewer  air  into  the  rooms  is  due. 

All  authorities  agree  on  this  point,  and  insist  on  the  discharge  pipes' 
being  open  both  at  the  top  and  at  the  bottom,  for  the  above  reasons. 
The  pipes  must,  for  this  purpose,  be  extended  a  few  feet  above  the  roof. 
They  should  not  be  covered  with  any  cap  or  cowl,  except  perhaps  a  wire 
basket,  where  leaves  or  sticks  might  get  into  the  pipe,  because  all  such 
obstructions  only  impair  the  ingress  or  egress  of  air,  without  doing  any 
good.  A  better  current  can  always  be  produced  in  them  by  increasing 
the  diameter  above  the  roof,  and  this  is  to  be  recommended  principally 
for  all  the  smaller  waste  pipes,  as  the  friction  of  air  is  comparatively 
much  greater  in  them. 

The  bottom  of  the  house  pipe,  i.  e.,  the  lower  end  of  the  system, 
should  also  be  opened,  and,  as  there  is  an  occasional  expulsion  of  drain 
air  from  it,  be  located  away  from  the  windows.    These  lower  openings 
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are  called  fresh-air  inlets,  because  most  of  the  time  they  supply  air  to 
satisfy  an  upward  current  in  the  warmer  pipes.  In  cities  they  should  be 
placed  at  the  curb  line,  and  covered  with  a  grating.  The  constant  circu- 
lation of  fresh  air  through  the  house  pipes  keeps  them  comparatively 
clean,  and  the  air  expelled  occasionally  is  not  found  offensive. 

While  I  have  recommended  a  fresh-air  inlet  at  the  foot  of  the  house- 
drain,  I  must  add  that  the  same  object  is  secured  by  extending  the  drain 
to  a  sewer  without  a  trap.  The  air,  it  is  true,  will  then  be  sewer  air, 
yet  it  is  not  objectionable  if  the  system  of  sewerage  is  properly  designed 
and  well  maintained.  It  is  even  of  great  advantage  to  the  sewers  to  have 
them  ventilated  in  this  way,  and  many  cities  have  adopted  the  plan  ;  for 
instance,  Memphis,  Tenn.,  and  almost  all  the  continental  cities  of  Eu- 
rope. Even  in  England,  where  it  was  strongly  opposed,  there  seems 
lately  to  be  an  indication  of  a  change  of  opinion.1  In  our  country,  how- 
ever, where  it  is  more  difficult  to  control  the  maintenance  of  sewers,  it 
is  advisable  to  disconnect  the  house-drain  from  the  sewer  by  a  main  or 
"running"  trap,  which  must  always  be  outside  of  the  house,  at  least 
three  feet  from  the  walls.  The  fresh-air  inlet  should  lead  to  a  point 
just  inside  of  the  trap,  so  that  the  entire  length  of  the  drain  can  be  swept 
by  the  current.  It  is  sometimes  advised  to  extend  the  fresh-air  pipe 
up  to  the  roof,  an  escape  of  foul  air  at  the  sidewalk  being  feared  ;  but 
there  is  much  less  chance  for  circulation,  as  the  inlet  and  outlet  are 
nearly  on  a  level,  and  the  columns  of  air  in  them  are  therefore  more 
likely  balanced. 

The  main  trap  does  not  require  a  vent,  as  it  cannot  be  siphoned  except 
under  extraordinary  conditions,  and  then  it  is  always  replenished  in  a 
few  minutes.  To  guard  against  the  escape  of  sewer  air  through  the 
main  trap  into  the  house  pipe,  double  traps  have  been  recommended, 
either  with  a  vent  pipe  between  the  two,  or  a  brick  shaft  covered  with 
a  grating,  as  in  England.  This  is  not  necessary,  however,  because  with 
good  house  drainage,  the  occasional  entrance  of  sewer  air  into  the  soil 
pipe,  which  is  usually  at  least  as  foul,  cannot  possibly  cause  any  trouble. 

Where  a  house  drains  into  a  cesspool  instead  of  a  sewer,  it  is  far  more 
necessary  that  the  system  should  be  trapped  against  it,  as  it  emits  a  con- 
stant stream  of  the  very  foulest  gases.  A  simple  "running"  trap,  how- 
ever, suffices  to  guard  the  house,  but  the  cesspool  should  have  an  inde- 
pendent vent  pipe  leading  to  an  unobjectionable  spot. 

By  the  use  of  such  sizes  as  have  been  recommended  for  the  different 
pipes,  the  various  fixtures  of  the  house  will  generally  keep  the  pipes  well 
flushed  and  clean.  It  may,  however,  be  desirable  under  certain  condi- 
tions, especially  when  the  main  drain  cannot  be  given  sufficient  grade,  to 
procure  a  still  better  means  of  cleansing  them,  and  for  this  purpose  auto- 
matic flush  tanks  placed  at  the  head  of  the  flat  grade  will  secure  an  excel- 
lent result. 

As  to  the  materials  to  be  used  for  the  drain-pipes  inside  of  a  house, 
none  should  be  allowed  that  cannot  give  a  water-  and  air-tight  joint. 

1  See  report  of  the  last  meetings  of  the  Municipal  and  Sanitary  Engineers'  Association 
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Outside  of  it  the  danger  from  leaky  pipes  is  not  so  great.  Vitrified  pipes 
are  generally  good  enough  in  the  latter  case,  if  well  laid.  Cement  and 
tar  pipes  have  not  always  given  satisfaction,  as  they  are  apt  to  disin- 
tegrate in  time.  Inside  of  the  house,  however,  they  should  always  be  of 
iron  when  large,  and  of  lead  when  small,  for  no  other  materials  will 
offer  the  same  security  against  the  possible  escape  of  foul  matter.  The 
joints  should  be  made  with  lead  thoroughly  caulked  ;  never  of  cement, 
as  this  cracks  and  crumbles  away  in  a  short  time.  Heretofore,  cast-iron 
pipes  exclusively  were  recommended.  Lately,  wrought-iron  pipes  with 
screw  joints  (Durham  system),  and  protected  against  corrosion,  are  be- 
ing used  in  a  number  of  cities  with  good  results,  as  they  can  readily  be 
made  as  tight  as  steam-pipes. 

All  the  pipes  should  be  securely  fastened  to  the  walls  of  the  building ; 
and  in  doing  so,  it  is  very  necessary  to  consider  the  effects  of  settlement, 
especially  in  new  buildings,  and  to  support  the  pipes  so  that  their  joints 
will  not  be  strained,  and  caused  to  leak.  A  good  method  of  discovering 
a  leak  is  to  paint  the  pipes  with  white  lead,  which  would  by  discolora- 
tion soon  show  it. 

In  order  to  test  a  system  of  drain-pipes  at  any  time,  as  to  their  tightness, 
several  means  may  be  used.  The  most  common  is  to  pour  an  ounce  of 
the  oil  of  peppermint,  mixed  with  about  a  pint  of  water,  into  the  upper 
end  of  the  pipe,  and  then  immediately  close  it.  An  observer  below  will 
readily  discover  any  crack  or  opening  by  the  well  recognized  odor  of  the 
oil.  Another  good  test  is  to  tightly  close  the  lower  end  of  the  pipe,  and 
all  branches  below  the  section  to  be  tested,  by  wooden  or  rubber  plugs, 
and  then  fill  the  pipe  with  water  and  let  it  stand  :  a  sinking  of  its  level 
indicates  the  amount  of  leakage. 

Notwithstanding  that  great  care  has  been  given  to  the  design  and  exe- 
cution of  the  drainage  work,  we  should  never  consider  it  safe  to  run  over- 
flow pipes  from  cisterns  containing  drinking-water,  or  from  refrigerators 
directly  into  the  discharge  pipes,  even  when  guarded  with  a  good  trap, 
as  there  may  be  times  when  such  a  trap  from  disuse  loses  its  seal.  All 
wastes  from  the  above  should  therefore  first  lead  into  an  open  receptacle, 
or  basin,  and  thence  into  the  pipes. 

IV.  RAIN  LEADERS. 

It  is  very  commonly  desired,  for  convenience  especially,  to  lead  the 
roof  water,  and  often,  also,  yard  water,  into  the  house-drains.  The  effect 
of  a  heavy  rain  cannot  but  be  also  very  beneficial  to  the  main  sewer-pipe 
of  the  house,  if  it  admits  only  comparatively  clean  water.  It  is  necessary, 
however,  to  observe  certain  precautions.  As  the  joints  of  leaders  are  not 
tight,  it  will  not  be  permissible  to  connect  them  directly  with  the  house- 
drain  that  is  not  freely  ventilated,  any  more  than  with  a  street  sewer, 
without  passing  first  through  a  deep  trap  that  cannot  freeze,  as  the  efflu- 
via would  be  likely  to  escape  at  the  joints  and  be  objectionable.  In  a 
system  of  pipes,  as  just  described,  ojjen  top  and  bottom,  this  trap  is  not 
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necessary  except  when  the  upper  end  of  a  leader  terminates  near  a  gar- 
ret window.  It  is  not  safe  to  lead  the  rain-water  into  soil-pipes,  espe- 
cially when  there  is  only  one,  for  it  would  necessitate  its  terminating  at 
the  lowest  point  of  the  roof,  which  usually  is  not  far  enough  from  win- 
dows. The  best  point  at  which  to  discharge  a  rain  leader  is  the  house 
end  of  the  main  trap,  as  shown  on  the  sketch,  because  it  tends  to  keep  it 
free  from  deposit. 

V.  DISPOSAL  OF  HOUSE  SEWAGE. 

A  few  words  should  be  added  with  regard  to  the  disposal  of  the  sew- 
age after  it  leaves  the  house.  In  cities  having  a  system  of  sewers,  or 
where  a  large  running  stream  is  near  by,  the  matter  becomes  simple.  In 
the  first  case,  the  house-drain  is  merely  extended  to  the  sewer,  and  should 
there  be  discharged  at  as  high  a  point  as  practicable,  and  at  an  acute 
angle  with  the  flow.  In  the  second,  it  is  necessary  to  carry  the  pipe  a 
short  distance  out  into  the  stream  to  prevent  the  sewage  from  dragging 
along  the  shore,  and  discharge  it  under  water,  an  opening  for  ventilation 
being  provided  at  the  bank. 

Where  neither  of  these  conditions  exists,  the  sewer  may  discharge  into 
a  cesspool,  situated  below  and  distant  from  the  house,  until  a  better 
means  of  disposal  can  be  provided. 

For  country  houses,  hotels,  and  isolated  residences  in  general,  the  best 
and  most  successful  plan  is  to  collect  the  sewage  in  a  closed  cistern,  and 
discharge  it  periodically  through  a  flush  tank  into  a  series  of  small  tile- 
pipes,  laid  to  a  gentle  grade,  from  eight  to  twelve  inches  below  the  sur- 
face. By  extending  these  tiles  over  a  sufficient  area,  and  allowing  from 
forty  to  seventy  feet  of  tile  for  each  person,  a  complete  absorption  of  the 
sewage  takes  place  by  the  action  of  the  atmosphere  and  roots. 

VI.  SUBSOIL  DRAINAGE. 

A  consideration  no  less  important  than  the  question  of  sewage  removal, 
is  the  maintenance  of  a  dry  soil  under  our  dwellings.  The  best  preven- 
tive of  damp  cellars  is  the  thorough  cementing  of  the  entire  floor  and 
walls  sufficiently  to  make  them  perfectly  water-tight.  This  method  is 
in  fact  almost  the  only  one  left  to  us  in  our  large  cities. 

Where  it  is  possible  to  find  a  safe  outlet  for  a  drain-pipe,  situated  sev- 
eral feet  below  the  cellar  bottom,  a  series  of  tile  drains  may  accomplish 
the  same  purpose.  Great  care  must  be  taken,  however,  to  prevent  any 
back  flow  from  the  point  of  discharge,  which  if  this  is  in  a  sewer  would 
be  exceedingly  dangerous.  A  secure  trap  and  a  disconnecting  open  vent 
carried  up  to  the  surface  outside  of  the  building  will  generally  suffice. 
In  country  residences  a  safe  outlet  can  almost  everywhere  be  readily 
obtained,  and  the  trap  is  not  necessary. 

Before  closing  I  have  one  more  point  to  mention  bearing  upon  the 
subject  under  consideration.    The  fact  that  the  principles  of  house  drain- 
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age  are  simple,  does  not  imply  that  every  house  owner  or  the  person  he 
employs  is  able  to  plan  and  supervise  the  execution  of  the  work,  as 
experience  has  amply  shown.  As  the  community  should  be  anxious 
that  all  the  dwellings  are  well  sewered,  for  their  individual  benefit  as 
well  as  to  give  security  against  ill  effects  of  bad  work  on  neighboring 
premises,  it  should  therefore  be  the  duty  of  the  community  to  establish 
proper  regulations,  and  to  compel  the  work  to  be  done  in  accordance  with 
them  by  capable  persons.  In  the  last  few  years  quite  a  number  of  cities 
have  adopted  such  rules  with  excellent  results,  and  there  is  every  indica- 
tion that  the  same  laudable  movement  will  be  generally  continued. 

The  degree  to  which  regulations  can  be  made  to  cover  the  entire  work 
depends  on  local  circumstances.  It  is  practicable  in  all  cases  to  have  a 
registration  of  sewer  connections,  showing  which  buildings  discharge 
into  public  sewers,  and  exactly  where  and  how  they  do  so.  It  is  further 
pi'acticable  to  have  a  record  of  the  location  and  depth  of  the  underground 
pipes,  extending  from  the  street  into  and  through  the  building  lot,  filed 
for  reference  in' case  the  owners  desire  to  make  new  attachments  or  alter- 
ations, or  when  stoppages  occur  which  require  an  examination.  The 
benefit  of  such  records  is  seen  in  the  city  of  Providence,  R.  I.,  where 
they  have  been  kept  for  years,  and  where  owners  make  considerable  use 
of  them.  It  is  also  practicable  to  have  an  inspection  of  the  drainage- 
pipes  made  by  a  municipal  officer,  who  can  certify  to  their  arrangement 
being  in  compliance  with  the  city's  regulations. 

So  much  can  and  ought  to  be  done  everywhere  for  the  safety,  conven- 
ience, and  comfort  of  the  public.  It  is  gratifying  to  notice  the  growing 
success  of  the  endeavors  in  this  direction,  and  the  effect  it  has  had  in 
securing  greater  skill  and  intelligence  among  the  plumbers,  and  lessening 
the  blunders  and  imposition  of  incompetent  ones. 

In  the  short  time  allowed  for  the  consideration  of  so  large  a  subject,  at 
a  gathering  representing  so  many  interests,  it  is  naturally  impossible  to 
do  full  justice  to  it.  I  trust,  however,  that  I  have  conveyed  a  clear  idea 
of  the  essential  points  to  be  kept  in  mind.  Their  further  justification 
and  elaboration  can  be  found  in  the  recent  literature  on  the  subject,  nota- 
bly in  the  latest  volumes  of  "  The  Sanitary  Engineer,"  in  E.  S.  Phil- 
brick's  work  on  American  Sanitary  Engineering,  and  in  W.  P.  Ger- 
hardt's  report  to  the  State  Board  of  Health  of  Rhode  Island  on  house 
drainage  and  sanitary  plumbing,  which  give  the  most  practicable  and 
most  reliable  information  to  be  had  concerning  the  treatment  of  the  ques- 
tion under  American  conditions. 

Thanking  you  for  the  kind  attention  with  which  you  have  received  my 
lengthy  and  no  doubt  somewhat  tedious  remarks,  I  commend  them  to 
your  serious  consideration. 
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HOUSE  SANITATION. 

By  JOSEPH  H.  RAYMOND,  M.  D., 
Brooklyn,  N.  Y. 

House  sanitation  is,  both  in  name  and  essence,  a  product  of  modern 
times.  Prior  to  the  year  1S4S  sanitary  matters  received  but  little  atten- 
tion in  any  part  of  the  world.  About  that  time  English  sanitarians  began 
the  work  which  has  placed  their  country  in  the  front  rank  in  sanitary 
reform.  It  was  not  until  the  year  1866,  when  the  New  York  Metropoli- 
tan Board  of  Health  was  established,  that  any  organized  effort  was  made 
in  this  country  to  combat  the  evils  which,  allowed  to  run  riot,  had  made 
such  inroads  on  the  life  and  health  of  our  people.  I  say  organized  effort, 
for  it  is  to  be  said,  to  the  credit  of  more  than  one  of  our  physicians,  that 
amid  the  darkness  of  those  years  there  were  here  and  there  glimmerings 
of  the  light  that  was  about  to  break. 

As  early  as  i860  one  of  our  members,  Dr.  A.  N.  Bell,  of  Brooklyn,  in 
a  discussion  of  diphtheria  before  the  Kings  County  Medical  Society, 
expressed  the  opinion  that  this  disease  was  largely  due  to  local  causes. 
The  suggestion  was  almost  ridiculed  then  :  to-day  it  is  the  accepted  theory. 
And  whatever  progress  sanitary  science  has  made,  has  been  in  the  search 
for  these  local  causes,  not  only  of  diphtheria,  but  of  allied  diseases,  and 
just  in  proportion  as  they  have  been  discovered  and  eradicated  has 
hygienic  advancement  been  made. 

Within  the  brief  period  which  has  elapsed  since  this  association  was 
formed,  the  attention,  not  only  of  sanitarians,  but  of  the  people,  has  been 
drawn  to  the  subject  of  house  drainage,  and  at  the  present  moment  it  is 
the  question  of  all  others,  from  a  sanitary  standpoint,  which  agitates  the 
public  mind.  Those  who  have  merchandise  to  sell  are  always  on  the 
alert  to  detect  the  bent  of  the  popular  mind,  and  to  embody  in  their 
advertisements  everything  which  their  experience  tells  them  will  attract 
the  eye  of  a  possible  purchaser.  When,  therefore,  we  see  in  the  news- 
papers, as  we  do  almost  daily,  houses  offered  for  sale  with  the  special  in- 
ducement attached  that  they  are  plumbed  in  the  best  manner  with  improved 
sanitary  plumbing,  we  may  be  assured  that  there  is  a  wide-spread  de- 
mand for  houses  thus  constructed.  There  is  in  this  respect  a  marked 
contrast  between  the  public  opinion  of  to-day  and  that  of  seven  years 
ago. 

In  the  year  1876  an  effort  was  made  by  the  Brooklyn  Board  of  Health 
to  have  a  law  passed  requiring  the  plumbing  of  houses  in  that  city  to  be 
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executed  under  the  supervision  of  the  municipal  authorities.  The  press, 
almost  without  exception,  condemned  the  measure  as  an  attempt  to  usurp 
power  and  to  oppress  the  property-owner.  So  far  as  I  am  aware,  this 
was  the  first  legislation  proposed  on  this  subject,  and  the  Board  of  Health 
of  Brooklyn,  of  which  Dr.  Andrew  Otterson  was  then  president,  was 
thus  the  pioneer  in  a  movement  which  has  been  followed  by  many  of 
the  large  cities  in  the  United  States,  and  which  has  resulted  in  establish- 
ing one  of  the  most  important  preventive  measures  ever  adopted.  The 
day  has  thus  concededly  gone  by  when  arguments  are  necessary  to 
demonstrate  that  the  drainage  of  houses  that  are  to  be  inhabited  should 
be  placed  under  municipal  control,  and  not  left  to  the  caprice  or  parsi- 
mony, or  to  what  is  still  worse,  to  the  wilful  neglect  of  the  speculating 
builder. 

This  being  granted,  the  question  next  arises,  Is  such  supervision  a 
practical  measure  ?  If  we  acknowledge  that  the  theory  is  a  sound  one, 
can  a  drainage  system  be  devised  and  rules  formed  which  can  be  applied 
in  a  practical  way  in  a  large  city?  After  an  experience  of  eighteen 
months,  I  answer  in  the  affirmative.  During  the  past  year  and  a  half 
there  have  been  constructed  in  the  city  of  Brooklyn  three  thousand  build- 
ings, in  which  the  plumbing  has  been  executed  according  to  an  approved 
plan,  and  under  such  supervision  that  everything,  even  to  the  very  joints 
in  the  pipes,  has  been  examined  by  a  competent  plumber  in  the  employ 
of  the  city  before  it  has  been  hidden  from  sight  by  the  work  of  the  car- 
penter and  mason.  Nor  has  the  task  been  a  difficult  one.  It  has  required 
painstaking  care  and  a  knowledge  of  the  tricks  of  the  trade,  but  no  obsta- 
cles have  been  met  which  have  not  easily  been  overcome. 

The  next  point  to  consider  is,  In  what  department  of  a  municipal  gov- 
ernment should  this  supervisory  power  be  placed?  I  answer  unhesita- 
tingly, In  the  department  of  health  ;  and  for  the  reason  that  in  no  other 
department  is  there  likely  to  be  appreciated  the  danger  which  comes 
from  defective  plumbing,  and  the  benefits  to  accrue  from  a  safe  and 
proper  arrangement  of  the  same.  When  sickness  occurs  of  a  nature 
which  suggests  defective  plumbing  as  a  cause,  it  is  to  the  protectors  of 
the  public  health  that  citizens  apply  for  relief,  and  in  this  way  the  sani- 
tary officers  become  fully  alive  to  the  intimate  relations  existing  between 
disease  and  defective  plumbing,  and  are  naturally  enthusiastic  and  zeal- 
ous in  the  removal  of  all  causes  which  tend  to  promote  this  class  of  dis- 
eases to  the  prejudice  of  the  public  health.  No  other  department  has 
this  experience  or  zeal,  and  supervision  by  any  other  would,  therefore, 
in  all  probability,  be  perfunctory. 

The  next  question  which  logically  presents  itself  is,  What  shall  this 
system  be?  In  answering  this,  I  shall  assume  that  it  refers  to  a  sewered 
city,  well  supplied  with  water,  and  shall  deal  with  it  from  the  standpoint 
of  the  health  officer  rather  than  that  of  the  engineer. 

The  drainage  system  of  a  dwelling  should  be  constructed  with  the 
object  of  removing  from  it  as  quickly  and  safely  as  possible  certain  mate- 
rials which  are  prone  to  decompose,  and  to  produce  as  the  results  of 
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their  decomposition  gases,  which,  being  inhaled,  tend  to  lower  human 
vitality.    These  materials  are, — 

1.  The  internal  excrementitious  waste  of  the  human  body,  both  feces 
and  urine. 

2.  The  external  excrementitious  waste,  or  that  which  is  eliminated 
through  the  skin. 

3.  That  which  comes  from  the  clothing  of  the  person. 

4.  That  from  the  implements  used  in  the  preparation  of  food,  the  dis- 
charge of  which  is  to  be  provided  for. 

For  the  reception  of  these  materials  we  have  privies,  water-closets, 
urinals,  wash-basins,  bath-tubs,  and  sinks,  and  as  channels  for  their 
escape  we  have  sewers  and  waste-pipes. 

PRIVIES. 

These  are  of  four  kinds  :  first,  the  simple  excavation  in  the  earth,  either 
with  or  without  sides  of  plank  or  loose  stones,  so  constructed  as  to  facil- 
itate the  soaking  away  into  the  surrounding  soil  of  the  liquid  portion  of 
the  filth,  and  thus  avoiding  the  too  frequent  demands  upon  the  purse  of 
the  owner  in  their  emptying.  The  earth  about  such  vaults  soon  becomes 
saturated  with  the  excrementitious  matter  deposited  in  them,  and  these 
impurities  are  by  the  "  ground  water  "  carried  farther  and  farther  into 
the  soil,  there  to  decompose  and  give  oft' pernicious  gases,  to  find  their 
way  by  percolation  into  the  neighboring  well  to  pollute  the  water  there- 
in contained.  It  has  been  frequently  observed,  that  when  the  cobble- 
stone privy-vault  is  being  emptied,  the  excrement  which  was  forced  into 
the  interstices  between  the  stones  when  the  vault  was  full  oozes  back 
again  into  the  vault,  thus  showing  that  this  ground  soakage  is  not  an 
imaginary  evil. 

It  is  quite  a  prevalent  idea  that  such  vaults  are  unobjectionable,  because 
it  is  said  that  earth  is  a  disinfectant,  and  that  such  vaults  are  practically 
earth-closets.  It  is  hardly  necessary  to  say  that  this  claim  cannot  be 
sustained.  The  analogy  between  the  yard  vault  and  the  earth-closet 
would  be  more  exact  if  in  the  earth-closet  the  same  earth  were  used  over 
and  over  again.  This  we  know  cannot  be  done,  as  when  it  is  once  sat- 
urated its  deodorizing  power  is  exhausted. 

Another  kind  of  vault  is  what  is  commonly  denominated  the  "  water- 
tight vault."  This  is  similar  to  the  one  just  described,  save  that  it  is 
constructed  on  sides  and  bottom  with  bricks  laid  in  cement.  This  method 
of  construction  is  adopted  to  prevent  the  ground  soakage  referred  to. 
But  another  evil  arises  which  is  equally  objectionable.  The  bricks  being 
porous  absorb  the  fecal  matter,  and  when  these  vaults  have  been  in  use 
a  few  months  they  become  extremely  offensive,  and  no  amount  of  cleans- 
ing can  deodorize  them.  If  it  should  chance  that  infected  discharges,  as 
from  a  typhoid  or  choleraic  patient,  formed  a  part  of  their  contents,  what 
is  there  to  prevent  the  spongy  sides  of  these  vaults  becoming  infecting 
centres  in  the  propagation  of  these  diseases? 
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A  third  kind  of  vault  is  one  which,  constructed  like  that  last  men- 
tioned, is  in  addition  connected  with  the  sewer.  This  sewer  connection 
is  of  little  use,  for  in  most  cities  the  use  of  water  is  restricted,  and  in 
some  none  of  the  waste  water  from  the  dwelling  is  permitted  to  discharge 
into  the  vault,  for  fear  that  stop-cocks  will  be  opened,  and  water  allowed 
to  run  to  waste  in  attempts  to  wash  out  the  vault  when  it  becomes  offen- 
sive. The  only  water,  then,  which  finds  its  way  into  such  vaults  is  the 
rain-water  from  the  roof  of  the  building,  which  is  discharged  into  them 
by  the  leaders.  In  wet  seasons,  even  this  is  not  sufficient  to  flush  them 
properly,  and  in  the  summer  months,  when  for  many  weeks  but  little 
rain  falls,  the  excrement  is  not  carried  into  the  sewers,  but  accumulates 
as  in  the  other  kind  of  vaults.  Indeed,  the  rain  water  is  rather  a  disad- 
vantage than  otherwise.  Not  being  sufficiently  abundant  to  flush  the 
vault,  it  yet  supplies  moisture,  one  of  the  conditions  to  the  putrefaction 
of  the  organic  material  contained  in  the  vault. 

SCHOOL-HOUSE  SINKS. 

A  fourth  kind  of  vault  is  represented  by  the  school-house  sink,  being 
made  of  metal,  and  furnished  with  appliances  to  fill  it  with  water  and 
empty  it  at  pleasure.  It  would  seem  to  have  the  necessary  requisites  for 
the  purposes  to  which  it  is  applied,  without  creating  a  nuisance.  As 
commonly  constructed,  however,  it  is  certainly  objectionable.  It  is  the 
practice  to  set  the  metal  tank  low  in  the  ground,  and  then  build  upon  it 
several  rows  of  brick  laid  in  cement.  This  is  practically  a  brick  vault, 
with  metal  bottom,  and  is  open  to  the  objections  made  against  the  so- 
called  "  water-tight  vault"  already  described. 

If  these  "sinks"  are  to  be  used,  they  should  be  set  even  with  the 
ground,  without  mason  work  of  any  kind  to  act  as  an  absorbing  surface. 
The  freezing,  to  which  these  vaults  are  liable,  can  be  provided  against 
by  enclosing  them  in  well  built  structures,  instead  of  the  ordinary  privy- 
house.  The  seats  should  be  hung  on  hinges,  so  as  to  permit  of  easy 
access  to  all  the  interior.  Much  will  depend  upon  the  care  bestowed 
upon  such  a  vault,  whether  it  will  or  will  not  become  offensive.  It 
needs  daily  emptying,  cleansing,  and  refilling  with  clean  water,  and 
unless  intelligently  and  faithfully  watched  will  in  the  end  become  a 
nuisance.  It  will  readily  be  seen  from  these  considerations  that  the  first 
three  kinds  of  vaults  should  be  unqualifiedly  condemned  as  being  unsan- 
itary in  every  sense,  and  that  the  fourth  kind  should  only  be  used  when 
it  is  properly  constructed,  and  when  there  is  no  doubt  of  its  receiving  an 
intelligent  supervision,  without  which,  in  fact,  all  contrivances  for  the 
same  object  will  inevitably  become  sources  of  offence.  In  case  the  yard 
vaults  are  abolished,  to  be  substituted  by  water-closets,  great  care  should 
be  taken  to  see  that  their  filthy  contents  are  totally  removed  before  they 
are  filled  with  earth,  as  it  not  unfrequently  happens  that  in  the  erection 
of  new  buildings,  or  of  extensions  to  old  ones,  the  site  of  the  former 
privy  vault  becomes  the  site  of  the  new  structure.  It  is  a  mistake  to  sup- 
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pose  that  the  earth  which  is  used  in  filling  such  a  vault  will  disinfect, 
deodorize,  and  absorb  the  excrement.  In  an  instance  which  has  come 
under  my  personal  observation,  a  vault,  which  had  been  thus  filled  for 
eleven  years,  when  opened  had  its  contents  preserved  so  perfectly  that 
no  one  could  have  told  by  either  the  sense  of  smell  or  sight  that  it  had 
ever  been  out  of  use. 

WATER-CLOSETS. 

The  water-closet  is  designed  to  supersede  the  vault,  and  there  is,  in 
my  opinion,  no  location  or  condition  in  which  it  cannot  do  so  with  great 
advantage  to  the  public  health.  It  receives  the  excrement  at  the  moment 
of  its  discharge  from  the  body,  and  permits  its  passage  at  once  into  the 
sewer,  instead  of  retaining  it  for  an  indefinite  period,  as  does  the  yard 
vault.  Aside  from  the  exhalation  of  offensive  odors,  which  are  thus  pre- 
vented, this  rapid  disposal  of  the  human  waste  is  an  important  matter  in 
preventing  the  spread  of  those  forms  of  disease,  notably  typhoid  fever,  in 
which  the  recent  discharges  are  regarded  as  comparatively  non-infecting, 
of  which  the  virulence  increases  as  time  passes,  so  that  the  retention  of 
such  waste  in  the  vault  greatly  increases  the  chances  of  propagation. 
We  often  hear  objections  to  the  abolition  of  the  yard  vault  from  those 
who  have  been  accustomed  to  its  use,  on  the  ground  that  any  structure 
designed  for  this  purpose  should  be  outside  the  dwelling ;  and  such  per- 
sons seem  to  think  that  nothing  will  accomplish  this  but  the  vault.  Ex- 
perience has  shown  that  water-closets  can  be  placed  in  yards  without 
difficulty,  provided  proper  precautions  are  taken  to  prevent  freezing. 
This  may  be  done  by  setting  the  trap  and  valve  in  a  brick  pit  below 
frost,  or  by  the  use  of  devices  where  the  valve  supplying  the  water  for 
flushing  is  placed  inside  the  dwelling.  I  do  not  propose  to  discuss  the 
merits  of  the  different  styles  of  water-closets,  except  to  say  that  each  one 
now  in  the  market  seems  to  have  its  faults.  These  are  doubtless  in  some 
cases  mechanical,  and  may  in  time  be  remedied.  The  pan  closet 
appears  to  be  condemned  by  all  authorities,  the  principal  objection  being 
directed  to  the  receiver,  which  is  under  the  porcelain  bowl,  and  which 
becomes  foul  and  offensive.  When  such  closets  are  used,  they  should 
from  time  to  be  removed,  and  thoroughly  cleansed  and  revafnished.  I 
am  satisfied  that  much  of  the  fault  found  with  water-closets  is  due  to 
slovenliness  or  carelessness  in  emptying  slops,  or  in  urinating  into  them. 
The  wood-work  around  and  beneath  them  becomes  saturated  with  these 
drippings,  and  the  offensive  odors  arising  from  their  decomposition  are 
attributed  to  the  closet  itself.  This  may  be  avoided  by  setting  the  seat 
of  the  closet  down  close  to  the  bowl,  and  by  providing  a  stop-safe,  which 
will  prevent  any  overflow.  The  form  known  as  the  hopper  closet 
should  never  be  placed  within  the  dwelling.  The  kind  in  common  use 
receives  the  excrement  upon  the  sides,  and  flushing  does  not  remove  it, 
so  that  the  interior  soon  becomes  coated  with  offensive  material.  When 
these  closets  are  located  in  dark,  unventilatcd  cellars  (where,  by  the 
way,  it  should  be  said,  they  should  never  be  permitted),  they  become 
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sources  of  great  nuisance,  and  offensive.  Whatever  be  the  form  of  closet 
used,  and  whatever  its  location,  provision  should  always  be  made  for  an 
abundant  and  constant  supply  of  water,  so  that  the  bowl  will  be  flushed 
at  each  sitting,  irrespective  of  whether  or  not  water  is  being  drawn  in 
another  part  of  the  house.  This  can  best  be  done  by  a  tank.  If  copious 
flushing  is  not  provided,  all  varieties  of  water-closets  are  liable  to  become 
foul  and  malodorous.  The  water-closet,  whatever  be  its  form  or  pat- 
tern, should  be  so  located  as  to  have  direct  communication  with  the  outer 
air,  either  by  air-shaft  or  window,  the  area  of  which  should  be  equal  to 
four  square  feet,  open  to  the  external  air. 

URINALS. 

These  are  seldom  found  in  the  ordinary  dwelling.  They  should  be 
made  of  metal,  porcelain,  slate,  or  some  other  non-absorbent  material. 
Nothing  is  more  offensive  than  a  wooden  urinal,  saturated,  as  it  always 
is,  with  urine,  and  no  amount  of  cleansing  will  render  it  inodorous. 
Even  when  made  of  proper  material,  they  will  at  times  become  offensive. 
When  this  occurs,  they  may  be  deodorized  by  swabbing  them  out  with 
equal  parts  of  commercial  hydrochloric  acid  and  water.  Urinals  should, 
like  water-closets,  be  supplied  with  an  abundance  of  water  for  flushing. 

WASH-BASINS. 

The  principal  offence  connected  with  these  fixtures  is  connected  with 
the  overflow.  In  the  use  of  these  basins,  they  are  filled  with  water  quite 
up  to  the  overflow  holes.  The  soap  used  in  washing  forms  a  scum  upon 
the  surface,  and  entangles  the  filth  from  the  hands,  and  finds  its  way 
through  these  holes  into  the  overflow-pipe,  forming  upon  its  interior  a 
layer  of  material  which  decomposes  and  gives  off*  offensive  odors.  Much 
of  this  difficulty  would  be  avoided  if  care  is  taken  not  to  fill  the  bowl  up 
to  the  overflow  holes.  There  is  no  better  way  of  cleaning  this  pipe  than 
by  the  use  of  the  hydrochloric  acid  and  water  applied  through  the  holes, 
or  a  wire  brush,  such  as  is  used  in  cleaning  bottles. 

WASH-TUBS. 

Wooden  tubs,  which  are  in  common  use,  are  objectionable  by  reason 
of  their  becoming  soaked  with  dirty,  soapy  water,  which  after  a  time 
becomes  offensive.  Such  tubs  are  also  liable  to  crack  and  become  leaky. 
The  slate,  earthenware,  or  soapstone  tubs  are  to  be  preferred,  and  should 
supersede  those  of  wood.  The  additional  expense  is  so  slight  that  it 
should  not  be  considered. 

KITCHEN-SINKS. 

These  are  for  the  reception  of  dish-water,  and  should  never  be  made  of 
wood.    The  back  and  other  fittings  should  likewise  be  made  of  non- 
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absorbing  material,  such  as  iron,  zinc,  or  lead.  These  various  fixtures, 
thus  briefly  described,  should  be  separately  trapped  :  one  trap  should 
not  be  expected  to  do  more  than  protect  one  fixture.  Thus  the  ordinary 
practice  of  trapping  the  bath-waste  and  the  waste  from  the  wash-basin 
in  the  bath-room  into  the  trap  of  the  water-closet  is  very  objectionable. 
That  foul  air  escapes  from  the  bath-waste  when  thus  trapped  may  readily 
be  shown  by  placing  a  piece  of  moistened  paper  over  the  outlet  of  the 
tub,  and  then  discharging  the  water-closet:  a  puff  of  air  will  lift  up  the 
paper,  and  sometimes  displace  it  altogether. 

WASTE-PIPES. 

This  term,  as  here  used,  is  restricted  to  pipes  of  iron  or  lead,  rarely 
exceeding  two  inches  in  diameter,  which  convey  all  the  waste  material 
except  that  from  water-closets.  The  principal  defects  to  be  avoided  are 
two, — improper  jointing,  and  insufficient  calibre.  These  joints  are  often 
made  with  putty  or  cement,  which,  being  porous,  permit  sewer-gas  to 
escape.  If  joints  are  thus  made  between  lead  and  iron  pipes,  the  alter- 
nate unequal  expansion  and  contraction,  produced  by  cold  and  hot  water 
discharged  through  these  pipes,  loosens  the  cement,  and  the  joints  be- 
come more  and  more  open.  Such  joints  should  always  be  made  with  a 
metallic  ferrule,  and  securely  calked  with  molten  lead. 

When  a  sink  or  basin  discharges  into  a  pipe  which  is  too  small,  it  fre- 
quently happens  that  the  water  flows  out  from  a  sink  or  basin  on  the 
floor  below,  even  to  the  extent  of  overflowing  it.  The  proper  sizes  of 
waste-pipes  are  well  described  in  the  plumbing  rules  of  the  Brooklyn 
Health  Department,  which  are  appended  to  this  paper. 

SOIL-PIPES. 

This  term  is  commonly  applied  to  the  vertical  pipe  which  carries  the 
fecal  matter  from  the  water-closet  to  the  sewer-pipe.  In  former  years  it 
was  the  custom  to  make  these  pipes  of  lead.  Experience  has  shown  that 
lead  soil-pipes  are  liable  to  corrosion  from  the  formation  of  carbonate  of 
lead,  which  flakes  oft,  and  diminishes  the  thickness  of  the  pipe.  This 
process  continues,  and  after  a  time  perforations  are  produced,  through 
which  the  gases  of  decomposition  escape.  In  many  instances  these  pipes 
are  set  in  a  recess  in  the  wall,  and  plastered  over.  The  appearance  of 
nauseous  odors,  or  of  some  zymotic  disease,  suggests  an  examination 
which  fails  to  disclose  the  source  of  the  trouble  until  the  soil-pipe  is  un- 
covered, when  its  honey-combed  condition  solves  the  mystery.  When 
such  pipes  are  laid  in  a  horizontal  position,  the  erosion  is  found  to  be 
upon  the  upper  side,  above  the  water-line,  showing  that  the  corroding 
agent  is  gaseous,  and  not  anything  in  solution  in  the  fluids. 

The  material  should,  then,  not  be  lead.  Cast-iron  is  used  in  the  great 
majority  of  cases,  although  wrought-iron  has  lately  been  introduced  in  a 
considerable  number  of  dwellings.    Great  care  is  to  be  exercised  in  the 
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selection  of  the  cast-iron  pipe,  as  by  reason  of  the  manner  in  which  it  is 
cast  it  is  liable  to  vary  materially  in  thickness  at  different  points  of  the 
same  length.  It  has  been  suggested  that  pipes  coated  with  coal-tar  or 
some  similar  substance  should  be  pi-eferred,  but  practically  it  has  been 
found  that  by  this  treatment  a  poor  quality  of  pipe  may  be  palmed  off, 
the  tar  filling  the  "sand-holes,"  and  hiding  other  defects  which  in  untarred 
pipes  are  readily  detected.  For  this  reason,  the  use  of  tarred  pipe  has 
been  discouraged. 

SEWER  PIPES. 

By  this  term  is  here  understood  the  pipes  that  connect  the  soil  pipes 
to  the  street  sewer.  Much  that  has  been  said  above  in  regard  to  the  ma- 
terial and  the  joints  of  the  soil-pipe  is  applicable  here  also.  In  respect 
of  one  particular,  however,  I  withhold  the  expression  of  a  positive  opin- 
ion, namely,  the  relative  merit  of  iron  pipe  and  earthen-ware  pipe,  for  the 
reason  that  an  investigation  now  being  made  has  for  its  object  the  dem- 
onstration of  the  qualities  of  these  two  kinds  of  material  when  tested  side 
by  side.  Iron  pipe  has  commonly  been  preferred  by  sanitary  authori- 
ties to  earthen  pipe  in  most  situations,  down  to  the  present  time,  chiefly 
on  the  score  of  its  alleged  greater  strength,  durability,  and  impervious- 
ness  to  the  air  of  the  sewer.  Now,  however,  the  claim  is  made  that  there 
is  a  kind  of  well  made  vitrified  earthen  pipe  manufactured,  that  is  not  only 
vastly  superior  to  the  old  kind  of  earthen  pipe,  but  also  that  it  is  better 
than  iron  pipe  when  (as  in  houses  where  there  are  no  cellars)  the  sewer  or 
house-drain  must  be  laid  under  ground.  The  validity  of  this  claim  is 
about  to  be  thoroughly  tested. 

Earthen  pipe  has  been  allowed  to  be  used  as  the  conduit  carrying  off 
the  sewage  from  certain  factories,  especially  where  acids  are  used,  large 
stables,  and  the  like,  for  the  reason  that  earthen  pipe  resists  the  action  of 
the  corrosive  liquids  flowing  therein  more  thoroughly  than  iron. 

I  have  spoken  above  of  the  "old  kind"  of  earthen-ware  pipe.  It 
is  proper  that  I  should  define  that  I  thereby  refer  to  the  unglazed 
or  imperfectly  glazed  material  formerly  and  for  a  long  time  employed, 
and  the  use  of  which  has  been  the  occasion  of  countless  unsanitary 
conditions  and  of  endless  complaints,  in  my  experience  and  that  of 
every  other  sanitary  officer.  This  kind  of  material,  similar  in  texture  to 
that  of  which  the  ordinary  flower-pot  is  made,  has  been  used  in  thou- 
sands of  houses,  and  has  proved  itself  so  objectionable  that,  as  far  as  I  am 
aware,  not  one  competent  authority  has  raised  his  voice  in  its  favor. 
Nor  do  I  believe  it  is  possible,  with  the  utmost  care  in  the  laying  and 
joining  of  this  old  style  of  pipe,  ever  to  commend  its  use.  I  have  had  a 
large  experience  in  resjiect  of  complaints  growing  out  of  sanitary  evils 
where  this  pipe  has  been  used,  and  have  too  often  found  that  this  mate- 
rial is  trusted  to  be  laid  by  incompetent  workmen,  and  as  a  consequence 
a  chapter  of  defects  has  resulted.  I  have  found,  sometimes,  that  the 
pipe  has  been  so  laid  along  the  cellar  floor  that  it  is  exposed  to  be  frac- 
tured by  the  putting  in  of  coal,  the  moving  of  heavy  boxes,  barrels,  &c, 
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in  the  cellar;  or,  when  under  the  cellar-bottom,  not  sufficient  care  has 
been  used  to  have  it  laid  at  a  proper  grade  ;  and  in  some  instances  the 
"fall"  has  been  found  to  be  from  the  sewer  towards  the  house,  instead 
of  the  reverse.  In  making  the  joints,  the  cement  oftentimes  finds  its  way 
into  the  interior,  forming  a  nucleus  for  the  accumulation  of  the  descend- 
ing filth  on  its  way  to  the  street  sewer,  and  this  process  may  continue 
until  the  pipe  becomes  obstructed.  If  the  ground  is  not  virgin  soil,  but 
what  is  known  as  "  filled-in  ground,"  there  is  very  apt  to  be  a  settling 
and  displacement  of  the  sewer  pipe,  amounting  oftentimes  to  complete 
separation  at  the  joints,  permitting  its  contents  to  escape  into  the  surround- 
ing soil,  and  the  gases  of  decomposition  to  infect  the  dwelling  above. 
Settling  is  also  often  observed  at  the  front  wall,  through  which  the  sewer 
pipe  passes  to  the  street  sewer,  and  in  this  way  fracture  of  the  pipe  may 
occur.  All  these  defects,  too,  occurring  oftentimes  in  the  cellar  and  often 
under  ground,  are,  from  their  very  conditions,  liable  to  exist  a  long  time 
before  they  are  discovered,  and  in  many  instances,  not  until  sickness  has 
suggested  a  search  for  them. 

THE  CELLAR. 

There  is  no  portion  of  a  domicile  which  is  more  neglected  than  the 
cellar.  Tenants  may  occupy  a  house  for  months  before  they  are  aware 
that  it  is  absolutely  unapproachable  by  reason  of  stagnant  water.  When 
the  house  was  hired  they  were  careful  to  ascertain  by  personal  examina- 
tion that  it  possessed  all  the  "  modern  improvements,"  with  silver-plated 
faucets  and  a  dumb-waiter  for  an  up-stairs  dining-room,  but  the  precau- 
tion of  examining  the  cellar  they  never  thought  of.  It  is  very  essen- 
tial for  the  well-being  of  the  inmates  of  the  house  that  the  cellar  should 
be  free  from  all  contaminating  influences.  Cellar  air  finds  its  way  into 
the  inhabited  rooms  through  open  doors,  and  through  the  air  of  the  heater 
or  furnace, — for  even  in  this  day  the  cold-air  box  is  often  wanting,  and 
even  when  present  is  frequently  imperfect,  and  admits  the  air  of  the 
cellar. 

SEWER  GAS. 

Before  closing  this  paper,  I  desire  to  say  a  few  words  about  the  much 
talked  of  sewer  gas.  The  term  is  for  many  reasons  an  unfortunate  one. 
It  would  appear  that  the  people  at  large  believe  that  in  some  mysterious 
way  the  street  sewer  has  the  power  of  generating  a  gas  which,  when  it 
finds  entrance  within  the  dwelling,  and  is  breathed  by  the  inmates,  pro- 
duces a  great  varietiey  of  maladies,  notably  diphtheria  and  typhoid  fever. 
This  error  has  done  harm  by  diverting  the  mind  of  the  public  from  the 
true  fact  that  it  is  the  filth  within  the  sewer  that  generates  the  gas,  and 
therefore  the  danger  is  equally  great  whether  that  filth  is  in  the  sewer  of 
the  city,  or  in  the  cesspool  of  the  country.  Looking,  as  they  have,  to  the 
street  sewer  as  the  cause  of  the  trouble,  they  have  felt  a  sense  of  perfect 
security  with  the  running  or  disconnecting  trap  at  the  front  wall,  which 
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cut  off  the  entrance  of  the  sewer  gas  into  the  dwelling.  Of  late  years, 
more  attention  has  been  paid  to  the  condition  of  the  pipes  within  the 
house,  as  it  has  been  found  that  offensive  odors  escape  from  such  pipes, 
even  when  they  discharge  on  the  ground  in  open  air,  and  are  in  nowise 
connected  with  the  street  sewer.  If  one  desires  to  satisfy  himself  on  this 
point,  let  him  cut  off' the  unventilated  waste-pipe  under  an  ordinary  wash- 
basin, and  he  will  in  all  probability  find  it  lined  to  the  extent  of  a  third 
of  its  calibre  with  a  gelatinous  material  which  is  very  nauseating  and 
offensive.  It  is  to  exclude  these  odors  from  the  rooms  that  is  advised 
that  all  fixtures  should  be  separately  trapped,  and  that,  too,  as  close  to 
the  fixture  as  possible.  These  precautions  are  of  special  importance,  by 
reason  of  the  danger  which  is  liable  to  accrue  from  such  a  coating 
when  it  contains  the  infecting  material  obtained  from  the  washings  of  a 
patient  sick  with  contagious  disease. 

The  traps  which  are  in  the  market,  designed  to  exclude  the  gas,  are 
very  numerous.  Some  of  them  are  more  than  useless,  for  they  do  not 
accomplish  the  purpose  for  which  they  were  designed,  while  at  the  same 
time  they  lull  the  occupant  of  the  room  where  they  are  into  a  feeling  of 
security  because  he  sees  "  a  trap  "  beneath  his  basin.  If  every  trap  were 
supplied  with  an  air-pipe,  and  its  water  seal  were  of  sufficient  depth,  we 
should  have  less  of  sewer  gas  in  our  houses.  The  characteristics  of  a 
non-siphoning  trap  are  sufficiently  described  in  the  rules  and  regulations 
appended.  In  addition  to  what  has  already  been  stated,  the  soil-  and 
waste-pipes  should  be  continued  of  undiminished  size,  so  far  above  the 
roof  as  not  to  permit  the  escaping  gases  to  enter  any  window.  To  com- 
plete the  system,  we  have  only  to  provide  a  pipe  running  from  the  sewer 
on  the  house  side  of  the  trap  at  the  front  wall  to  the  external  air ;  this 
serves  as  a  fresh  air  inlet. 

A  perfect  system  of  house  plumbing  should  accomplish  two  objects : 
First,  it  should  exclude  from  the  house  all  the  gases  which  form  in  the 
street  sewer :  ventilation  of  the  sewer  and  the  running  trap  at  the  front 
wall  are  intended  to  do  this.  Second,  it  should  exclude  from  the  rooms 
all  gases  which  form  within  the  pipes  of  the  house,  and  prevent  any  accu- 
mulations of  gas  in  the  same.  This  is  provided  for  by  the  trapping  with 
non-siphoning  traps,  and  by  the  fresh  air  inlet  and  the  opening  of  the 
soil-  and  waste-pipes  at  the  roof,  thus  insuring  a  through  and  through 
circulation  of  air. 

I  am  well  aware  that  in  this  brief  discussion  of  this  important  subject 
I  have  by  no  means  done  it  justice,  leaving  many  things  unsaid  which 
perhaps  are  of  more  moment  than  what  has  been  said  ;  but  I  have  en- 
deavored to  mention,  if  nothing  more,  the  points  which  seemed  to  me  to 
be  salient,  or  at  least  those  which  the  sanitary  official  is  in  his  official 
capacity  the  most  often  called  upon  to  explain.  I  trust  that,  however 
deficient  it  may  be  found,  it  ma)'  serve  to  draw  out  discussion,  even 
though  in  so  doing  it  may  prove  a  target  for  your  criticism. 
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PREVENTABLE  CONTAGIOUS  DISEASES. 

By  DAVID  FERGUSON,  M.D., 
Detroit,  Mich. 

An  eminent  writer  in  the  past  has  said  that  "Alan  is  a  noble  animal, 
splendid  in  ashes,  and  pompous  in  the  grave."  Such  is  much  vain 
glory,  and  draws  the  enormity  of  fashion  into  a  sensuous  paradise;  but 
no  doubt  the  survival  of  the  fittest,  as  we  are  pleased  to  call  it  at  the 
present  day,  would  be  settled  in  his  mind.  Endurance  has  a  dread  of 
putrescent  essences,  and  man's  stern  nobility  quails  at  dissolving  into 
atoms,  and  he  may  consider  all  men  mortal  but  himself.  There  is  no 
subject  of  endurance  that  has  attracted  the  world's  history  so  great  as  the 
struggle  to  fight  the  common  enemy,  and  philosophy  has  had  armies  in 
many  a  weary  fight  to  devise  means  to  repel  the  invader  from  the  citadel 
of  life. 

It  is  in  the  fight  for  life  that  the  aphorism  has  become  stereotyped  in 
the  words  "  survival  of  the  fittest ;  "  but,  considering  these  words  as  ap- 
plied in  their  closest  and  broadest  meaning  to  each  individual  of  our 
race,  and  surveying  the  connecting  links  each  person  holds  to  another  in 
our  economy  of  nature,  the  intended  force  of  the  meaning  of  the  words 
becomes  obsolete  and  worthless.  Man's  fitness  lies  only  in  his  seizing 
the  advantages  and  opportunities  which  others  have  placed  around  him, 
and  so  the  fitness  of  the  child  is  the  product  of  the  fitness  of  the  mother 
in  averting  disease  by  studying  the  laws  of  health,  and  applying  them. 
How  absurd,  therefore,  it  is  to  apply  any  other  meaning  than  absolute 
dependence  of  man  upon  man  in  all  his  pilgrimage.  Disease,  in  most 
of  its  forms  working  death,  springs  extraneous,  and  comes  to  us  not  so 
often  as  an  inheritance,  but  as  a  contagion  in  the  air  we  breath,  the  food 
we  eat,  the  water  we  drink,  and  last,  but  not  least,  the  infection  by  con- 
nection with  individuals  and  places  subjected  to  pestilence. 

The  Bills  of  Mortality,  as  now  published,  give  us  much  data  for 
forming  our  conclusions  as  to  the  regulation  of  sanitary  appliances.  I 
have  selected  one  week,  ending  June  23,  1883,  of  twenty-nine  cities  in 
the  United  States,  as  being  a  time  when  the  absence  of  extreme  results 
might  give  a  fair  average  of  general  health  :  and  what  do  we  find?  Of 
those  29  largest  cities,  with  an  aggregate  population  of  6,727,200,  there 
were  2,537  deaths,  or  at  the  rate  of  19.6  per  1,000,  the  lowest  being  12 
at  Minneapolis,  and  the  highest  S4  of  the  colored  population  of  Charles- 
ton. 
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7  of  the  North  Atlantic  cities  gave  an  average  of   17. i  per  1,000 

7  Eastern  cities,  including  New  York,  gave  an  average  of  .  .  .  19.4  " 
6  lake  cities  gave  an  average  of   16.5  " 

8  river  cities       "  "    19.3  " 

8  Southern  cities  (white)  gave  an  average  of   28.2  " 

"  (colored)     "  "    46.4  " 


Of  the  number  of  deaths  under  five  years  1,108,  or  a  percentage  to 
total  deaths  of  43.6. 

Of  the  causes  of  death, — 


Diphtheria. 

Typhoid  fever. 

Malaria  fever. 

Scarlet  fever. 

Small-pox. 

North  Atlantic  cities  give,  . 

14.I 

3° 

Eastern  cities  give  

37-o 

16.0 

16.0 

44.0 

3-0 

Lake            "  .... 

16.0 

8.0 

3-o 

1 0.0 

River            "  .... 

11.0 

1 0.0 

1.0 

14.0 

4.0 

Southern       "  .... 

1.0 

2.0 

18.0 

1.0 

28.0 

Those  five  causes  of  death  were  selected  out  of  18  as  bearing  upon  the 
subject  of  this  inquiry,  being  contagious,  and  differing  from  the  others 
in  the  table, — the  number  of  those  five  causes  of  death  being  265  :  con- 
sumption, diarrhocal  and  pneumonial  diseases,  are  the  only  larger  ones. 

When  we  consider  the  causes  of  those  contagious  diseases,  we  are  led 
to  inquire  why  such  a  large  proportion  of  deaths  of  more  than  10  per 
cent,  of  total  deaths  should  occur.  Diseases  that  are  preventable  should 
be  considered  as  such,  and  within  our  ability  to  either  mitigate  them  or 
stamp  them  out.  Blood  poisoning  is  the  primary  step  which  speedily 
pervades  the  whole  body,  arising  from  infected  water,  air,  or  food,  or 
from  touch  or  connection. 

When  cities  become  crowded  with  population,  and  the  eagerness  of 
acquiring  wealth,  and  the  often  vague  forces  of  fashion  are  alike  wor- 
shipped and  become  paramount,  the  laws  which  should  regulate  health 
are  often  lost  sight  of.  Excreta,  garbage,  and  the  various  putrefactions 
emanating  from  dwellings  put  into  drains  and  sewers,  or  otherwise  dis- 
posed of  in  alleys,  require  to  be  controlled  in  different  ways  from  systems 
which  may  have  been  in  use  by  thinly  peopled  districts,  and  it  is  found 
that  in  our  largely  increasing  cities  every  short  period  is  bringing  to 
light  some  development  of  disease  incident  to  some  cause  which  on  in- 
vestigation is  traced  to  blood  poisoning  by  miasma  or  infection.  Under 
the  class  of  zymotic  diseases  of  the  young  in  large  cities,  we  have  an  ex- 
cessive mortality.  In  the  city  of  Detroit,  with  135,000  inhabitants,  for 
the  month  of  September  last  we  have  a  death  rate  of  72  under  one  year, 
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of  which  15  were  still-birth,  and  from  one  year  to  five  years  47 — in  all 
under  five  years,  119.  The  two  largest  causes  of  death  for  that  month 
were  cholera  infantum  21,  and  diphtheria  24.  In  the  report  for  this  city 
for  the  year  ending  May  31,  1883,  under  contagious  diseases,  we  have 
recorded, — 

Cases  of  scarlet  fever,   967 

"      diphtheria,  1,249 

"      small-pox,   14 

  2,230 

Deaths — scarlet  fever,   145 

"      diphtheria   293 

"      small-pox,   2 

  440 

or  a  death  rate  from  cases  of  contagious  diseases  from  these  three 
causes  alone  of  nearly  20  per  cent.  This  looks  excessive,  and  shows 
that  these  three  preventable  diseases  are  devastating  the  lives  of  the 
young  at  a  twofold  rate.  It  may  be  granted  that  those  cases  are  nearly 
all  young  ;  but  whether  they  are  young  or  not,  it  loudly  calls  for  increased 
effort  to  be  made  to  repress  the  disease.  The  percentage  of  deaths  un- 
der five  years  to  total  deaths  for  the  month  of  June  last  was, — 


In  Detroit,   53.8,  and  the  total  death  rate  per  1,000  was,  .  15.1 

"  Pittsburgh   53.9,            "                 "          "        "        .  16.5 

"  Chicago,   52.4,           "                "          "        "       •  15-8 

"  Lowell,  Mass.   55.5,           "                "          "        "       .  13.7 

"  New  York   46.3,           "                "          "        "  .21.3 

"  Boston,   40.5,           "                "          "        "  .18.5 


showing  two  of  the  largest  cities  with  a  death  rate  per  1,000  not  exces- 
sive, with  a  less  percentage  to  total  deaths  than  Detroit  under  five  years. 

This  shows  the  mortality  from  contagious  diseases  of  the  young,  or  • 
zymotic,  from  whatever  cause,  to  be  disproportioned  to  the  general  tables 
of  life's  expectancy  ;  or  if  we  consider  the  still-born  list  as  largely  aug- 
menting the  percentage,  it  is  nevertheless  incumbent  to  prevent  the  causes. 

For  the  month  of  October,  Detroit  shows  138  cases  of  diphtheria, 
with  29  deaths,  showing  an  increase  over  the  last  three  months.  The 
causes  at  work,  that  tend  to  promote  this  excessive  mortality  in  the 
shape  of  the  diseases  which  have  been  stated,  are  well  enough  known. 
Men  of  science  can  write  about  them,  and  we  know  enough  to  con- 
vince us  of  the  insidious  nature  of  the  contagion  and  to  a  great  extent 
where  the  remedy  is  to  be  found.  There  is  no  use  for  visionary  scien- 
tific theories:  what  is  wanted  is  good  practical  work.  Convinced  of  the 
evil,  and  the  modes  of  rooting  it  out  clearly  defined,  let  them  be  put  into 
action. 

Pure  air  can  only  be  kept  so  in  large  cities  by  enforced  sanitary  laws  ; 
and  the  question  arises  as  to  the  regulation  of  drainage  and  house-build- 
ing. Diphtheria  and  typhoid  fever  would  scarcely  be  known  among  us 
if  many  of  its  causes  were  prevented,  and  it  is  within  the  control  of  our 
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municipal  governments  to  prevent  them.  The  younger  the  life  the 
greater  the  certainty  of  the  absorption  of  poisonous  air,  like  the  bud  in 
the  vegetable  kingdom,  or  the  early  life  in  the  animal ;  and  when  we  con- 
sider that  the  air  in  many  of  our  houses  is  full  of  minute  germs,  there 
can  be  little  doubt  of  its  propagating  disease. 

The  sewerage  of  towns  is  the  first  important  factor  for  prevention. 
Drains,  that  are  constantly  sending  out  gases  at  every  place  where  they 
can  give  vent  to  sewers,  are  sure  to  operate  quickly  ;  and  to  prevent  cur- 
rents of  sewer-gas  from  drains  into  houses,  the  currents  in  sewers  should 
be  drawn,  and  made  to  collect  the  gases  and  carry  them  into  chimneys  of 
factories,  where  they  can  be  destroyed  by  heat  and  made  innocuous  by 
being  carried  up  the  chimneys.  If  the  main  drains  or  sewers  in  our 
streets,  where  sewer-gas  is  constantly  in  operation,  were  all  vented  in  this 
way,  there  would  be  little  chance  of  the  gases  finding  the  higher  located 
dwelling-houses. 

I  have  found  men  reasoning,  and  attributing  diphtheria  to  other  causes 
than  sewer-gas,  from  the  fact  that  in  many  places  disease  was  found 
more  in  the  higher  locations  and  healthier  houses  than  in  the  lower  dis- 
tricts, forgetting  that  the  sewer-gases  rise  to  find  the  higher  levels  for 
their  outlet.  What,  therefore,  is  needed  is  to  draw  the  gases  at  those 
places  where  they  are  generated,  and  to  prevent  them  from  going  upward 
in  sewers  and  finding  their  outlet  in  street-gratings  or  anywhere  else. 
There  are  plenty  of  long  chimneys,  in  all  districts  of  large  towns  where 
furnaces  are  constantly  going,  that  could  take  in  all  the  sewer  ventila- 
tion. 

The  draijiage  of  houses  is  the  most  important  factor.  Drains  should 
have  their  outlet  or  confluence  into  sewers  with  good  fire  clay  or  iron 
pipe  taken  down  into  the  water  in  the  sewer  to  prevent  the  sewer-gas 
on  the  top  of  the  sewer-water  from  finding  vent  or  escape  into  the  drain. 
This  is  imperfectly  done  in  some  places.  There  is,  however,  some  dif- 
ference of  opinion  as  to  the  gradient  or  mode  of  flushing  drains  or  hav- 
ing siphon-traps  executed.  The  drain  should  be  joined  to  the  main 
sewer  in  such  a  way  that  there  can  be  no  obstruction  of  the  contents  of 
the  drain,  by  having  a  trap  with  a  ball  in  the  chamber  to  prevent  back- 
flooding  ;  and  if  back-flooding  is  prevented,  the  entrance  of  gas  will,  in 
a  good  degree,  be  prevented  ;  also,  care  being  taken  in  fixing  the  drain- 
pipe down  into  the  sewer  by  a  round  joint,  and  having  plenty  of  cascade 
force  by  gravity  or  pressure  to  prevent  the  siphon-trap  from  being 
choked,  and  having  the  necessary  man-hole  built  of  brick  between  the 
trap  and  the  house,  so  that  the  trap  can  be  easily  cleaned  if  required. 
Between  this  man-hole  and  the  house  the  drain  should  be  of  cast-iron 
pipes,  cemented  joints,  that  there  may  be  no  risk  of  their  being  broken 
by  inspections.  The  soil-pipe  should  be  of  the  best  material,  well  cem- 
ented, and  made  to  enter  the  drain  by  an  easy  curve,  so  that  the  force 
of  descent  of  soil-water  shall  have  free  escape  into  the  drain.  This  soil- 
pipe  should  never  be  put  down  inside  of  the  house,  but  always  against 
an  outside  wall,  and  be  carried  up  above  the  eaves  where  no  chimney  or 
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window  is  now,  where  it  should  have  an  exhaust  cowl  to  prevent  blow- 
ing down.  This  has  been  done  to  some  extent,  but  I  think  every  such 
construction  should  have  a  separate  vent-pipe  from  the  drain,  between 
the  man-hole  and  the  house,  carried  up  the  outside  wall  at  some  point 
where  there  is  neither  window  nor  chimney  near.  This  will  prevent 
any  current  of  air  or  gas  collected  at  the  foot  of  the  soil-pipe  from  com- 
ing up,  and  will  reverse  the  current  which  may  have  been  felt  in  closets 
and  bath-rooms,  and  induce  the  current  of  air  to  go  down  the  soil-pipe 
instead  of  coming  up  when  the  closet-valve  is  opened.  Careful  construc- 
tion of  every  part  is  required,  and  every  house  should  be  inspected  as  the 
work  is  being  done. 

Baths  and  sinks  should  empty  clear  of  the  house-drain,  and  sinks 
should  be  provided  with  a  proper  grease-trap  for  cleaning  out.  Rain- 
water pipes  should  be  made  to  discharge  at  a  point  where  no  air  from  the 
drain  can  come  up.  Houses  with  privies  or  closets  outside,  which  have 
drains  from  their  kitchens  or  sink-waste  pipes,  should  have  the  drain 
ventilated  by  a  pipe  outside  to  the  top  of  the  house.  No  ventilators 
should  be  allowed  from  drains  unless  those  carried  to  the  top  of  the 
house,  and  the  practice  of  the  open  privy  over  the  vault,  quite  close  to 
the  sewer,  should  be  condemned.  Many  new  houses  of  brick  and  wood 
are  erected  with  a  privy  at  a  considerable  distance  from  the  sewer.  This 
may  be  a  safety  if  it  is  not  too  near  the  house  ;  but  in  all  cases  the  seat 
should  be  well  boxed  in  with  a  self-shutting  cover  that  will  close  when 
the  visitor  goes  out,  and  so  prevent  any  gas  from  contaminating  the  air 
and  blowing  into  any  houses  near. 

The  question  of  the  survival  of  the  fittest  arises  very  much  with,  Who 
is  my  neighbor?  And  when  we  consider  our  neighbor  doing  to  us  as 
we  would  do  unto  him  in  the  present  age,  of  being  self  rather  than  a 
Samaritan,  or  not  being  a  Samaritan  and  not  much  of  a  sanitarian,  we 
know  how  the  principle  of  our  dependence  on  our  neighbor  for  our  sur- 
vival operates. 

In  all  large  cities,  we  have  parts  where  drainage  and  sewerage  may  be 
good  ;  but  in  all  cities  there  are  always  localities  where  they  are  either 
defective  or  neglected.  The  largest  cities,  with  their  increase  of  popu- 
lation, have  found  the  sewage  question  the  most  difficult  problem  .to 
solve.  They  are  all  convinced  that  if  better  appliances  had  originated 
with  their  ancestors  in  the  laying  out  of  sewers  for  the  collection  of  sew- 
age, and  drains  with  proper  plumber  appliances,  they  would  have  saved 
a  large  part  of  their  population.  Cities  built  upon  dead-level  plains  have 
been  serious  hindrances  where  not  force  enough  of  river-water  could  be 
induced  ;  but  those  who  continue  building  cities  in  valleys  below  water 
level  have  been  more  so.  A  constant  flushing  of  all  sewers  and  drains 
is  a  necessity,  and  short-sighted  projections,  that  have  not  dreamed  of 
hundreds  of  years  in  the  distance,  and  have  not  schemed  and  devised 
for  inheritances  and  for  perpetuations  to  successors,  are  the  results  of  an 
age  of  ignorance  of  first  principles  which  knew  not  how  to  enforce  and 
cultivate  the  most  essential  part  for  their  prosperity. 
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OUR  LAKE  CITIES  SHOULD   PRESENT  THE  HEALTHIEST  RECORD. 

Such  having  a  supply  of  pure  water  and  facilities  from  local  position 
of  perfect  sewerage,  no  imperfections  in  their  rise  and  progress  should 
take  place.  In  their  present  onward  increase,  the  time  for  action  is  now 
or  never,  to  accomplish  a  perfect  system  at  the  lowest  cost.  Such  a  svs- 
tem  should  embrace  the  schemes  which  have  been  devised  for  the  older 
and  Eastern  cities,  and  of  such  as  are  in  operation  in  many  cities  in  Eu- 
rope. The  disposal  of  sewage  as  well  as  garbage  is  all-important;  and 
the  question  comes,  By  what  means  shall  we  preserve  the  purity  of  the 
the  waters  of  our  rivers  and  lakes?  Some  of  the  largest  cities  in  other 
places  have  their  supply  from  rivers  protected  from  impurities  being  put 
into  them  by  other  towns  or  cities.  A  system  of  filtration  made  impera- 
tive upon  cities  built  near  rivers  or  lakes  is  at  all  times  a  necessity,  so 
that  the  poisonous  ingredients  from  industries  as  well  as  houses  shall 
be  intercepted,  and  the  water  only  in  a  filtered  state  be  allowed  to  find 
its  way  into  the  river  or  lake.  In  the  state  of  our  lakes,  at  present,  we 
are  told  that  with  such  a  body  of  water  and  such  a  rapid  current  the 
supply  will  continue  pure  for  a  long  time  to  come.  When  will  the  time 
come  when  it  will  be  impure?  Are  we  not  now  on  the  verge  of  feeling 
the  change?  Can  it  be,  from  such  an  amount  of  impurity  as  is  put  into 
our  lakes  by  towns  along  their  banks,  that  there  is  no  change  in  the  pu- 
rity of  the  water  from  what  it  was  twenty  years  ago  or  less?  That  can- 
not be.  Be  not  deceived  !  Granted,  that  upon  such  a  volume  of  water  as 
passes  on  our  lakes  a  large  portion  of  impurity  may  subside  :  but  in  this 
we  are  apt  to  deceive  ourselves  by  only  guessing  at  truth  by  modes  of 
scientific  analysis  which  are  often  accepted,  to  set  at  rest  the  question  at 
a  particular  time  and  place.  Subsiding  will  take  place  only  where  the 
water  is  free  from  commotion  from  wind  or  the  constant  churning  of  nav- 
igation in  summer.  Where  there  is  a  continuous  unsettled  flow,  the 
chances  are  that  a  large  portion  of  infusoria,  animalcula,  and  other  ingre- 
dients must  be  finding  its  way  into  the  water  supply  of  cities. 

One  portion  of  the  excreta  from  sewers  will  undoubtedly  remain  on 
the  top  of  river  water,  or  come  to  the  top, — viz.,  the  fatty  matter; — and 
here  comes  the  danger  in  the  shape  of  ice  supply.  Where  water  is  still 
and  free  from  commotion  on  our  lakes,  the  fatty  matter  from  sewers,  and 
the  oil  from  refineries,  will  take  their  place  on  the  surface.  The  ice 
formed  may  be  cut  and  sold  in  our  cities  for  mixing  our  drinks  and  cool- 
ing our  butter,  and  may  add  some  weight  to  our  butterine  or  oleomar- 
garine. To  suppose  that  freezing  destroys  or  purifies  the  ingredients  or 
germs  which  may  be  packed  in  ice,  is  only  supposing,  as  it  is  clearly 
asserted,  that  the  germs  there  preserved  may,  by  thawing  out  and  brought 
to  heat,  be  brought  to  life  under  the  form  of  some  protoplasm,  as  is  de- 
veloped from  fungi  from  such  matters  as  ammonia,  carbonitcs,  and 
earthy  phosphates.  Take,  for  example,  Dr.  E.  Kleins's  assertion  of  the 
positive  indestruction  of  germs   by  freezing.     He  experimented  by 
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freezing  water  and  salt  containing  bacillus  anthracis  to  temperatures  1  z° 
and  1 50  Cent,  below  freezing  point.  After  thawing,  the  material  was 
injected  into  the  subcutaneous  tissue  of  a  Guinea  pig.  The  animal  died 
of  typical  anthrax  on  the  third  day.  What  shall  we  say  of  food  contam- 
inated and  impregnated  by  water  in  the  various  ways  it  comes  to  our 
tables  without  boiling,  of  the  many  detestable  beverages  we  swallow  in 
cooling  drinks  with  the  mixture  of  ice-waters,  or  of  the  propagation  of 
bacteria  or  fungi,  and  the  infinitesimal  molecules  or  germs  that  cling  to 
food  which  has  been  exposed  to  air  loaded  with  gas  from  swill  and  ex- 
creta from  our  out-houses  and  lanes,  the  receptacles  of  garbage.  Snow, 
as  it  comes  down  in  its  purity,  shows  quickly  the  impurities  in  the  air 
coming  upon  it,  and  becomes  speedily  discolored  on  the  crust  with  layers 
of  germs  that  have  floated  in  the  air.  They  are  not  destroyed,  no  more 
than  the  thousands  which  have  lodged  in  our  house  carpets  when  ex- 
posed to  the  rays  of  the  sun,  and  when  shaken  out  be  found  to  give  us 
the  many  hues  of  the  rainbow. 

The  germ  theory  of  disease,  so  far  as  it  is  yet  understood  and  com- 
mented on  by  such  writers  as  lately  by  Prof.  Gradle,  and  not  long  ago 
by  Prof.  Huxley,  has  enlarged  our  vision  of  the  agency  of  infection. 
Prof.  Huxley  has  said  that  living  matter  may  be  produced  by  not  living 
matter,  and  calls  it  abrogenesis,  and  that  living  matter  always  arises  from 
the  action  of  preexisting  living  matter,  and  calls  it  biogenesis — of  the 
former  that  beef  is  dead  ox,  and  hay  dead  grass,  but  the  organic  mole- 
cules of  the  beef  or  hay  are  not  dead,  but  are  ready  to  manifest  their  vital- 
ity as  soon  as  the  bovine  or  herbaceous  shrouds  in  which  they  are  impris- 
oned are  rent  by  the  macerative  action  of  water. 

Prof.  Tyndal  has  proved  that  ordinary  air  is  no  better  than  a  thick  stir- 
about of  exclusively  thick  minute  solid  particles;  that  these  particles  are 
almost  wholly  destructible  by  heat ; — and  Pasteur  has  long  ago  proved  in 
his  researches  that  the  germs  were  competent  to  give  rise  to  living  forms 
by  simply  sowing  them  in  a  solution  fitted  for  their  development.  Hux- 
ley has,  however,  classed  all  forms  of  life  under  biogenesis,  and  says  that 
"  germs  or  living  particles,  though  so  minute  that  the  assumption  of  their 
suspension  in  ordinary  air  presents  no  difficulty,  but,  considering  their 
lightness  and  the  wide  diffusion  of  the  organisms  which  produce  them, 
it  is  impossible  to  conceive  that  they  should  not  be  suspended  in  the  air 
in  myriads." 

The  question  still  confronts  us,  How  shall  we  lessen  or  prevent  the 
contagion  of  disease  ?  The  germs  of  an  insidious  disease  are  wafted  in 
the  air,  and  woven  into  our  life  unconsciously.  In  our  modes  of  travel 
and  our  bustling  throngs  of  pleasure  and  business,  we  mix  with  the  infec- 
tious particles  that  cling  and  become  part  of  the  travelling  wardrobes  we 
see  around  us.  House  regulation  for  the  prevention  of  germination  and 
propagation  of  bacterian  atoms  will  prevent  much  of  the  contagion.  Iso- 
lation and  disinfection  are  a  necessity  where  the  disease  exists,  and  in- 
mates should  keep  proper  disinfectants  near  them,  and  with  them  on  their 
persons,  to  disinfect  themselves  to  prevent  carrying  it  to  others  outside. 
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As  to  disinfectants,  Dr.  Hochheimer,  Assistant  Sanitary  Inspector 
New  York  Health  Department,  writes,  in  speaking  of  typhoid  fever,  that 
sprinkling  carbolic  acid  or  strewing  chloride  of  lime  about  the  sick- 
chamber  is  very  doubtful  in  utility,  and  that  copperas,  being  odorless,  is 
a  good  disinfectant.  But  the  best  disinfectant  for  sick-chambers,  and  for 
prevention  of  the  inception  of  disease  from  sewer  or  malarial  air,  is  that 
lately  invented  and  patented  by  Prof.  Mathieu,  of  Detroit.  It  has  the 
qualifications  for  destroying  the  germs  which  may  be  in  operation  from 
poisonous  gases,  or  from  excreta  which  pervades  the  atmosphere  of  houses 
where  pestilence  or  contagion  exists.  It  is  composed  of  acetic  acid, 
creosote,  cresylole,  and  pyroligneous  acid.  These  are  put  upon  charcoal 
acting  as  a  recipient.  The  acetic  acid  and  creosote  contained  in  the  pyro- 
ligneous acid  by  vaporizing  destroy  the  germs  of  animalcula  or  bacteria. 
From  time  immemorial  the  smoke  of  wood  has  been  looked  upon  by  all 
races  as  a  preservative  for  dead  bodies.  The  Egyptians,  particularly, 
are  an  example.  The  mummy  was  a  happy  thought  in  putting  an  end 
to  putrescent  essences.  No  germs  fed  on  the  mummy.  Thousands  of 
years,  and  oblivion  never.  They  have  resisted  all  the  corrupting  influr 
ences  of  decay,  and  have  only  exhibited  instances  of  destruction,  and  not 
decay,  when  modern  vandalism  has  brought  them  to  our  museums.  The 
myriads  of  bacteria,  and  the  corrupting  germs  that  surround  the  delta 
and  the  Nile,  have  been  resisted  by  the  superior  skill  and  forethought  of 
the  ancient  Egyptians,  who  lived  in  the  lives  of  their  descendants.  Part 
of  the  custom  is  still  in  force  in  Peru.  In  Asia  Minor  and  Prussia  great 
fires  of  green  wood  are  lighted  in  times  of  epidemic  diseases,  and  torches 
giving  much  smoke  are  resorted  to.  Pyroligneous  acid,  being  concen- 
trated smoke,  contains  all  the  said  qualities  for  removing  pest,  cholera, 
or  other  contagious  diseases,  and  should  be  considered  invaluable  for 
closets  and  urinals  in  schools,  for  sick-rooms  and  hospitals  and  dwell- 
ing-houses, and  in  places  of  public  conveyance  and  travel. 

If  a  proper  disinfectant  is  constantly  in  use  in  houses,  in  places  where 
germs  may  collect,  or  exist  from  various  causes,  the  diseases  would  be 
largely  decreased.  The  ravages  of  pestilence  have  their  foundation  in 
the  carelessness,  apathy,  and  ignorance  of  a  large  majority  of  the  people  ; 
and  when  we  know  of  the  antidote  by  a  successful  disinfectant,  we  should 
make  all  diligence  in  having  it  applied.  The  Popular  Science  Monthly 
for  November,  1S83,  has  an  abbreviated  lecture  by  R.  Thorn  Thorn, 
given  at  Cheltenham  in  March  last,  on  "  Inlets  of  Infection."  He  says 
the  air  of  the  sewers  is  as  it  were  laid  on  to  houses,  and  takes  notice  of 
the  kind  of  traps  which  we  have  been  accustomed  to  consider  safe,  such 
as  the  bell  trap,  which  has  a  layer  of  water  of  only  one  half  or  three 
fourths  of  an  inch  in  depth  ;  and  cites  the  investigation  of  Dr.  Andrew 
Fergus,  who  maintains  that  trapping  has  but  little  effect  in  keeping  sewer 
air  out  of  our  houses,  as  the  entrance  of  the  contaminating  air  is  not  so 
much  due  to  occasional  and  temporary  failure  in  the  efficiency  of  the 
trap,  as  to  an  almost  constant  absorption  of  sewer  air  by  the  water  on  the 
sewer  side  of  the  trap  and  its  subsequent  discharge  from  the  house  side. 
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Dr.  Fergus  has  made  a  series  of  experiments  in  a  glass  tube,  so  bent  as 
to  resemble  the  ordinary  siphon  trap,  and  charged  with  water:  certain 
gases  were  evolved  on  the  sewer  side  of  the  trap,  and  tests  were  applied 
to  ascertain  whether  the  gases  succeeded  in  passing  through  the  water. 
These  results  were  tabulated  by  Dr.  Fergus  in  the  following  order, 
showing, — 


Gas. 

Specific  gravity. 

Source. 

Test. 

Time  for  reaction  to  follow. 

r\.  1 11 1 1 1 '  <\  1  !  ■  1 ,     ■      ■      ■  ■ 

•SO 

Solution. 

T  1  ttn 

I  c  min Ti tf*Q 

Ammonia,  .... 

•So 

Messier,    .    .  . 

30  minutes ;  ate  through  a 
small  wire  in  30  minutes. 

Sulphuric  acid,    .  . 

2.25 

Litmus,     .    .  . 

1  hour. 

Sulphurated  hydro,  . 

1.25 

Lead  paper,  .  . 

3  to  4  hours. 

Chlorine  

2.50 

Iodine    of  starch 
paper,    .    .  . 

4  hours. 

Chlorine,  .... 

2.50 

it 

Litmus,  water  in 
trap,  .... 

Began  to  show  in  a  few 
minutes  :  in  half  an  hour 
the  whole  was  bleached. 

Carbonic  acid,     .  . 

1.50 

Generated. 

Litmus,  water  in 
trap  

iy2  hours. 

Carbonic  acid,    .  . 

1.50 

Litmus,  suspended 
on  water  in  trap. 

3  hours. 

A  further  experiment  was  made.  A  ventilating  shaft  was  inserted  in 
the  upper  part  of  the  bend,  on  the  sewer  side,  and  experiments  repeated. 
"The  results,"  says  Dr.  Fergus,  "were  very  much  the  same,  except 
that  the  reaction  was  a  little  longer  in  showing  itself."  Sewer  air  in 
every  100  parts  is  supposed  to  contain  79  parts  of  nitrogen,  nearly  20  of 
hydrogen,  and  not  quite  half  a  part  of  carbonic  acid,  and  traces  of  sul- 
phurated hydrogen,  marsh  gas,  and  ammonia.  Such  air  is  dangerous  to 
health,  but  when  sewers  are  constantly  receiving  infectious  discharges 
from  houses,  then  sewer  air  is  deadly  poison  ;  and  so  the  excreta  from 
hundreds  of  dwellings  is  constantly  forming  the  poisonous  gases  that  are 
blown  by  the  wind  from  ventilating  gratings  in  our  streets  into  the  lungs 
of  pedestrians,  and  into  the  windows  and  openings  of  our  dwellings. 
Thus  infection  is  more  infected  ;  thus  present  modes  of  having  places 
where  large  quantities  of  gases  are  allowed  to  ascend  and  permeate  the 
air  and  hang  suspended  in  the  dead  calm,  dance  in  the  breeze,  or  be  car- 
ried for  distances,  is  very  unsatisfactory  and  reprehensible.  In  the  moist, 
damp  weather,  when  all  the  insidious  poisons  gravitate  and  hang  around 
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our  houses,  there  are  often  particular  places  where  olfactory  nerves  are 
shocked,  and  breathing  almost  involuntarily  becomes  suspended  ;  and 
we  ask  ourselves  the  question,  Whence  comes  it?  If  the  air  outside  by 
such  means  is  made  impure,  can  the  air  in  surrounding  houses  be  pure? 
or,  will  not  the  heat  and  the  fires  in  the  houses  draw  all  the  volatile 
gases  towards  them,  to  give  life  to  myriads  of  infinitesimal  bacteria,  by 
seeking  the  warm  breath  of  the  child,  or  being  swallowed  in  the  night- 
mare of  some  disciple  of  Esculapius,  who  finds  his  visions  sadly  imagina- 
tive, but  who,  the  next  morning,  may  make  numerous  calls  on  patients? 
I  am  not  drawing  any  imaginary  picture.  Some  diseases  of  a  malignant 
and  fatal  character  (of  which  diphtheria  is  one,  and  is  the  work  of  those 
minute  organisms)  baffle  the  skill  of  our  best  physicians  ;  and  those  deadly 
consequences  of  wounds  and  injuries  whicrfoften  seem  to  haunt  the  walls 
of  hospitals  by  the  importation  of  minute  organisms  into  wounds,  from 
whatever  cause,  if  not  a  gas,  but  a  solid,  are  due  to  fermentable  and  pu- 
trescible  fluids. 

Let  us  ask  ourselves,  What  are  we  doing  for  ourselves  and  our  succes- 
sors? If,  in  the  ages  which  have  preceded  the  present  reign  of  reason 
and  revelation,  Science  has  not  recorded  the  trodden  paths  of  pure  sci- 
entific discovery,  the  history  of  nations  has  made  their  record  for  all 
time,  laying  down  fundamental  laws  for  life  on  earth  suited  to  the  condi- 
tions of  men.  Infection  where  pestilence  reigned  was  ordered  to  be 
destroyed  by  fire, — a  sure  way  of  destroying  germs, — and  separation 
made  to  prevent  infection.  The  world's  present  history  has  a  new  phase, 
and  the  face  of  nature,  with  its  industries,  has  become  changed  in  chem- 
ical qualities  that  our  ancient  philosophy  did  not  dream  of.  The  bounds 
of  the  earth  have  been  opened  up,  and  fire,  flood,  and  earth,  the  vassals 
of  man's  will,  have  been  made  to  change  the  properties  of  the  air  he 
breathes,  and  arts  that  have  loaded  the  ethereal  life  of  his  existence  have 
shortened  his  years,  and  made  it  a  task  to  prolong  his  short  existence. 
Continents  which  before  were  peopled  on  the  chemical  affinities  and 
workings  of  the  distillations  of  nature  from  a  vegetable  basis,  had  not 
the  mineralogy  of  this  age  to  work  upon  ;  and  the  present  of  this  con- 
tinent as  well  as  the  continent  of  Europe,  where  whole  territories  have 
been  gridironed,  so  to  speak,  with  railways,  and  millions  of  tons  of  met- 
als laid  upon  their  surface,  has  exercised  a  change  upon  the  animal 
kingdom,  changing  the  chemistry  of  man's  physical  frame  till  he  has 
become  not  the  same  but  a  living  magnetic  or  electric  protoplasm,  uncon- 
sciously chemically  mineralized  in  his  life's  blood  ;  and  so  the  air  he 
breathes  is  wafted  from  currents  and  storms  that  partake  of  those  chemi- 
cal ingredients,  and  the  vegetable  world  and  the  food  he  eats  are  impreg- 
nated by  a  changed  oxygenized  organism,  that  transmits  its  changed 
influence  to  everything  around  ;  and  so  the  ills  that  his  flesh  is  subjected 
to,  which  are  constantly  exhibiting  new  aspects  and  making  us  ascribe 
them  to  new  causes,  are  the  results  of  a  modern  civilization  which  is 
leading  us  on,  and  carrying  us  on  an  ocean  on  wich  iron  can  swim  where 
only  wood  once  did.    We  are  left  to  the  inevitable  and  the  only  conclu- 
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sion,  that,  to  keep  pace  with  the  changes  which  are  working  themselves 
and  shaping  the  future  destiny  of  ourselves  and  our  successors,  we  must 
devise  means  for  the  good  of  future  generations,  and  what  evils  are  pre- 
ventable use  every  means  to  destroy  by  legislative  and  municipal  enact- 
ments for  preserving  life  and  strengthening  our  power  to  grapple  with 
disease. 

The  work  to  be  done  is, — 

To  improve  the  sewerage  of  towns  by  ventilating  the  sewers  and  with- 
drawing the  gases  from  them,  and  destroying  those  gases  by  heat. 

To  organize  a  system  of  inspection  of  drainage  of  houses,  to  prevent 
gases  generating  in  drains  and  traps,  by  having  them,  wherever  found 
faulty,  reconstructed  on  approved  principles. 

To  control  the  supply  of  pure  water  from  our  rivers  and  lakes,  and 
preventing  pollution  by  filtration  of  the  sewage  of  towns,  and  for  collect- 
ing the  sewage  of  towns  and  disposal  of  sewage. 

By  these  and  other  sanitary  regulations,  to  prevent  the  contagion  of 
preventable  diseases  by  every  means,  and  educate  the  people  to  the  neces- 
sity of  disinfecting  their  houses,  and  companies  of  travel  and  places  of 
public  resort  to  use  preventive  disinfectants  at  all  times. 

One  other  prevention  necessary  to  the  well-being  of  citizens  forces 
itself  upon  our  consideration, — 

THE  PREVENTION  OF  SMOKE. 

Without  inquiry  into  the  nature  of  smoke  further  than  by  saying  that 
nitrogen  and  carbonic  acid  in  certain  ways  are  deleterious  and  injuri- 
ous to  health,  we  in  this  city  of  Detroit,  by  the  multiplication  of  ele- 
vator furnaces  and  chimneys  of  various  kinds,  are  subjected  to  a  large 
quantity  of  black  smoke,  which  is  entering  our  stores  and  homes,  destroy- 
ing the  merchants'  clear  and  shining  dry  goods,  and  the  jewellers'  and 
hardware  dealers'  bright  polished  wares.  With  the  rise  of  industry  and 
the  good  of  trade,  as  giving  evidence  of  their  growth,  no  one  will  quarrel ; 
but  we  can  have  all  the  trade  without  the  black  evidences,  and  without 
the  nuisance  and  the  injury  to  property  and  to  health.  If  city  ordinances 
were  more  rarely  dead  letters,  we  might  often  be  largely  benefited.  The 
consumption  of  smoke  can  easily  be  accomplished  by  a  competent  fire- 
man's being  held  responsible,  or  the  employe,  so  that  scarcely  any  smoke 
need  be  seen  coming  out  of  our  long  chimneys. 

The  non-consumption  of  smoke  is  a  loss,  first,  to  the  proprietor ;  sec- 
ond, to  our  merchants,  in  goods  ;  and,  third,  to  the  general  health  of  the 
people.  How  does  this  operate?  An  excessive  supply  of  air  causes  a 
loss  or  waste  of  heat,  and  although  there  are  required  theoretically,  for  the 
complete  combustion  of  one  pound's  weight  of  coal,  only  twelve  pounds 
of  air,  it  has  been  proved  by  experiment  that  ordinary  boiler  furnaces, 
where  the  draught  is  produced  by  a  chimney,  requires  as  much  as  twen- 
ty-four pounds  per  pound  of  fuel.  The  air  supply,  when  excessive,  cools 
down  the  final  products  of  combustion  to  such  an  extent  as  to  more  than 
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counterbalance  the  effects  of  complete  combustion.  So  much  for  fur- 
naces constructed  to  burn  coal  and  make  dense  black  smoke. 

By  the  use  of  some  regenerated  system,  the  carbon  dioxide  (carbonic 
acid)  which  is  produced  by  the  first  combustion  in  the  furnace  is  re- 
heated, and  made  "to  dissolve  the  free  carbon  or  soot  thrown  off  by  the 
smoking  portions  of  the  fuel,  and  thus  it  becomes,  so  to  speak,  unburnt 
again,  that  is,  it  is  converted  into  carbonic  oxide  (the  lower  form  of  oxi- 
dation), and  the  calorific  power  of  the  gas  is  less  than  one  third  that  of 
the  higher  oxide,  and  the  two  thirds  of  the  heat  generated  by  the  first 
combustion  is  absorbed  in  the  process  of  dissolving  the  soot:  hence  the 
loss  of  effect  shown  through  the  coal  account.     The  great  thing  to  aim 
at  is  to  effect  combustion  by  as  small  a  quantity  of  air  as  possible  in  the 
first  case  ;  and  in  the  second,  that  when  soot  is  formed  in  the  furnace,  no 
means  of  regeneration  for  dissolving  the  soot  by  the  agency  of  the  heated 
dioxide  gas  be  resorted  to  without  the  admission  of  air,  which  should  be 
admitted  in  very  fine  streams.     It  is,  however,  admitted  that  furnaces 
wrought  on  this  principle  may  belch  forth  hundreds  of  tons'  weight  of  gas 
in  a  week,  and  yet  never  once  give  a  colored  wreath  of  smoke,  and  car- 
bonic oxide  gas  may  or  may  not  be  discharged.    The  double-flue  boilers, 
in  the  hands  of  a  good  fireman,  will,  however,  at  all  times  burn  the 
smoke  with  the  proper  inlet  of  air.    That  being  so,  we  in  Detroit  should 
not  wait  for  any  invention  or  mode  to  be  applied  the  next  century  for  the 
present  citizens.    The  health  of  the  people  demands  it  now.    If  blocks 
of  buildings  with  elevators  should  soon  line  our  best  streets,  every  one 
sending  out  tons  of  smoke,  then  factories  for  making  respirators  would 
be  looking  out  for  work  for  the  public  good,  and  perhaps  would  consider 
themselves  the  great  benefactors  of  mankind,  in  having  soot  collectors 
placed  under  every  one's  nose,  solely  because  no  municipal  fiat  has  gone 
forth  to  regulate  the  smoke  of  chimneys. 
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THE  OVERHEAD  VENTILATION  OF  SEWERS. 
By  WILLIAM  OLDRIGHT,  M.A.,  M.  D. 

CHAIRMAN  OF  THE   PROVINCIAL   BOARD  OF  HEALTH   OF  ONTARIO,  AND  LECTURER  ON 
SANITARY  SCIENCE  IN  THE  TORONTO  SCHOOL  OF  MEDICINE. 

Mr.  President  and  Gentlemen  : 

The  object  of  the  brief  paper  which  I  am  about  to  read  is  to  obtain  a 
consideration  by  this  association  of  the  question  whether  it  is  preferable 
to  discharge  sewer  gases,  as  is  now  done  in  many  of  our  cities,  into  our 
streets,  on  the  ground  level,  amongst  wayfarers  who  are  continually  pass- 
ing over  the  street  ventilators  and  on  all  sides  of  them,  or  to  discharge  them 
at  points  above  the  tops  of  our  houses:  and  in  considering  it  we  must 
bear  in  mind  that  in  the  latter  case  the  gases  are  to  be  distributed  through 
a  large  number  of  outlets  at  short  distances  apart,  whereas  in  the  former 
they  are  discharged  through  openings  few  and  far  between,  and  are  there- 
fore much  more  concentrated  and  injurious. 

Let  us  leave  out  of  the  consideration  all  side  issues,  which,  though 
germane  to  the  subject,  have  no  more  bearing  on  one  side  than  on  the 
other  of  the  particular  question  proposed.  I  know  some  will  say,  At- 
tack the  main  cause  of  trouble, — the  existence  of  decomposing  matters  in 
sewers.  So  we  should,  but  there  will  still  remain  gases  in  sewers; 
and  the  question  now  before  us  is,  What  shall  we  do  with  them?  The 
numerous  defects  to  be  met  with  in  house  plumbing,  and  the  means  for 
preventing  sewer  gases  from  passing  into  our  abodes  through  their  drain 
connections,  have  a  very  important  bearing  relative  to  this  subject ;  but  as 
these  have  been  fully  treated  of  by  various  members  of  this  association, 
and  I  have  recently  expressed  my  views  on  them  in  an  address  reported 
in  the  last  Annual  Report  of  the  State  Board  of  Health  of  Michigan  for 
1882,  and  more  fully  in  the  latter  half  of  a  pamphlet  "  On  the  Disposal 
of  Sewage,"  published  a  short  time  ago  by  the  Provincial  Board  of 
Health  of  Ontario,  I  do  not  intend  to  take  them  up  at  the  present  time, 
for  it  will  be  readily  admitted  by  all  that  so  far  as  the  interiors  of  our 
houses  are  concerned  the  plan  which  should  be  adopted  is  that  which 
will  secure  the  greatest  immunity  from  the  presence  in  drains  inside  of 
houses  of  noxious  gases  in  concentrated  form. 

Let  us  then  address  ourselves  to  the  consideration  of  the  question 
whether  sewer  gases  should  discharge  at  the  level  of  the  road-bed,  or 
into  the  air  above  the  roofs  of  the  houses. 

I  do  not  think  it  will  be  necessary  to  spend  time  in  impressing  upon 
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such  an  assemblage  as  this  the  fact  that  to  inhale  the  gaseous  contents  of 
sewers  is  not  conducive  to  health.  Even  if  a  system  of  sewerage  be  so 
well  constructed  that  all  the  sewage  is  removed  from  it  or  changed  every 
twenty-four  hours,  I  do  not  think  we  can  say  there  is  no  danger  from  in- 
halation of  germs  from  the  excrementitious  products  and  washings  of 
persons  ill  with  infectious  diseases.  I  may,  however,  call  to  the  atten- 
tion of  some  who  may  not  have  noticed  it  a  report  by  Mr.  Sedgwick 
Saunders,  published  sometime  ago  in  the  Lancet.  He  attributes  to 
sewer  gas,  arising  from  the  ventilators  in  the  road-bed  in  some  of  the  nar- 
row streets  of  London,  cases  of  typhoid  fever  and  sore  throats,  and  he 
*'  suggests  an  abatement  of  the  evil  by  the  closing  of  the  street  ventilat- 
ing gratings  entirely,  and  the  erection  of  upright  shafts  six  inches  in 
diameter,  to  be  carried  above  the  roofs  of  the  adjacent  houses."  I  am 
sure  that  it  has  occurred  to  many  of  us  to  notice  the  disagreeable  odors 
that  sometimes  arise  from  the  street  gratings  or  from  the  unsealed  traps 
of  gullies.  Sometimes,  too,  we  are  more  than  usually  impressed  with 
the  reality  of  the  exhalation  of  sewer  gases  by  the  sight  of  columns  of 
vapor  arising  from  these  gratings  and  gullies,  rendered  more  visible  by 
the  condition  of  the  atmosphere  on  a  cold,  damp  day  ;  but  we  should 
bear  in  mind  that  they  are  none  the  less  present  and  none  the  less  deadly 
when  not  apparent  to  the  senses  of  sight  and  smell. 

Some  speak  of  the  placing  of  charcoal  trays  in  the  ventilators  as  a  suf- 
Jicient  safeguard.  Even  were  the  charcoal  constantly  dry,  sewer  gas  at 
times  makes  its  exit  too  rapidly  for  the  charcoal  to  exert  any  action  upon 
it ;  so  that  however  useful  an  adjunct  charcoal  may  be,  it  cannot  be  con- 
sidered a  preventive  to  the  injurious  effects  of  sewer  gas. 

But  even  were  there  no  other  objections  to  the  method  of  ventilating 
by  gratings  in  the  road-bed,  it  is  not  to  be  relied  upon  in  winter  time. 
The  gratings  become  clogged  or  closed  by  ice  and  frozen  mud.  Hence 
it  seems  evident  to  me  that  the  principle  which  is  now  being  advised 
and  adopted  by  leading  sanitarians  and  architects  for  the  safety  of  the 
individual  householder  in  regard  to  his  house-drain,  ought  to  be  advised 
and  adopted  by  sanitarians  and  engineers  for  the  safety  of  the  whole  com- 
munity in  regard  to  the  street  sewers.  A  four-inch  pipe  (C)  should  be 
carried  from  every  house-drain  on  to  the  roof  of  the  house  which  the 
drain  is  intended  to  serve,  and  should  discharge  the  sewer  gas  at  a  suffi- 
cient distance  from  all  chimneys,  windows,  doors,  or  other  openings  into 
the  house.  Between  this  pipe  and  the  sewer  no  trap  should  intervene. 
It  would,  in  my  opinion,  be  desirable  to  have  a  trap  between  this  pipe 
and  the  house,  provided  that,  in  addition  to  the  extension  upwards  of  the 
soil-pipe  (A),  there  is  another  four-inch  pipe  (B),  forming  a  counter 
opening,  and  allowing  a  current  of  air  to  circulate  freely  through  the 
house-drain  and  its  connections  and  vents,  as  described  in  the  pamphlets 
before  referred  to,  and  illustrated  in  the  diagram  on  next  page. 

If  the  health  authorities  do  not  wish  to  risk  the  odium  of  thus  forcing 
good  health  upon  the  owners  of  houses  at  once,  they  might  themselves 
at  once  place,  at  the  expense  of  the  corporation,  pipes  at  distances  pro- 
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portionate  to  these  now  measured  off  by  the  sewer  gratings,  and  might 
pass  a  by-law  requiring  that  one  shall  be  connected  with  every  new  drain, 
or  drain  that  shall  require  to  be  reopened,  and  that  within  a  reasonable 
time  all  drains  shall  be  provided  with  them. 

The  desirability  of  some  such  method  of  disposing  of  the  gaseous  con- 
tents of  sewers  seems  so  apparent  that  we  feel  as  though  we  should  call 
upon  municipal  authorities  to  show  cause  why  they  do  not  adopt  it  (if 
we  may  borrow  a  phrase  from  the  courts  of  law).  Let  us  examine  some 
of  the  pleas  entered  in  opposition  to  the  proposed  reform. 

1.  One  objection  I  have  heard  made  by  some  civil  engineers  is,  that 
inasmuch  as  house-drains  do  not  usually  enter  the  sewer  at  the  highest 
point  of  the  latter,  there  is  a  space  in  the  crown  of  the  street  sewer  that 
cannot  be  ventilated  through  the  house-drain  when  the  water  in  the  sewer 
is  higher  than  the  mouth  of  the  drain. 

To  this  I  would  answer,  that  as  there  is  nobody  in  the  crown  of  the 
sewer  to  be  injured,  it  would  seem  as  though  nobody  need  care  whether 
there  is  for  a  time  compressed  air  there  or  not :  if  the  pressure  becomes 
very  great,  it  will  be  dislodged,  and  will  bubble  off  to  a  point  higher  up 
in  the  line  of  sewer  where  the  drains  are  not  water-locked,  and  where  it 
will  find  an  escape.  Most  sewers  allow  for  fluctuation  of  these  contents, 
and  it  is  only  at  times  that  the  house-drains  will  be  so  full  as  not  to  allow 
of  counter  currents  and  through  drafts. 

But  the  ground  of  this  objection  itself  furnishes  a  very  strong  argument 
for  the  overhead  ventilation  through  house-drains  ;  for  when  the  water 
closes  the  mouth  of  the  house-drain,  and  then  rises  higher  still  in  the 
house-drain  (as  well  as  in  the  sewer),  what  is  to  become  of  the  gas  im- 
prisoned in  the  drain  itself?  If  there  be  no  vent  between  the  sewer  and 
the  traps  it  will  force  the  latter  and  find  its  way  into  the  dwellings  which 
the  traps  are  intended  to  protect.  We  know  that  a  three-inch  seal  only 
offers  a  resistance  of  a  quarter  of  a  pound  for  each  square  inch  of  surface. 

The  answer  to  this  first  objection  is  partly  the  answer  to, — 

2.  The  second  objection  to  which  I  shall  refer  is,  namely,  that  it  is  not 
safe  to  carry  sewer  gas  through  a  pipe  in  such  close  proximity  to  the 
walls  of  the  house,  lest  some  of  it  should  escape  from  the  pipe. 

a.  It  is  surely  safer  to  have  it  pass  through  a  pipe  outside  the  house, 
than  to  have  it  forced  in  undiluted  form  into  a  pipe  under  the  house. 

b.  For  it  must  be  remembered,  that,  with  the  present  system  of  half- 
clogged  and  infrequent  openings,  the  contents  are  much  more  concen- 
trated. 

c.  In  further  answer  to  this  objection,  I  would  add  that  the  lower  part 
of  the  pipe,  from  the  drain  to  a  point  a  few  feet  above  the  ground,  should 
be  of  cast  iron  dipped  when  hot  into  melted  pitch,  and  above  that  it 
may  be  made  of  galvanized  iron,  which,  with  a  good  coat  of  paint,  will 
remain  perfectly  tight.  But  even  if  a  pin-hole  had  existed  here  and 
there,  what  would  that  amount  to  in  comparison  with  the  volumes  of  gas 
wafted  towards  the  unfortunate  houses  which  happen  to  be  situated  oppo- 
site a  street  grating  or  untrapped  gully? 
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3.  Another  objection  made  is,  that  air  will  not  enter  the  sewers  down 
the  long  stand  pipes. 

a.  Now,  I  would  again  answer,  that  so  long  as  the  gas,  when  it  does 
move,  moves  oft' overhead,  we  need  not  so  very  much  mind  its  remain- 
ing in  the  sewers  for  a  time. 

b.  But  as  a  matter  of  fact,  a  careful  consideration  of  pneumatic  laws 
and  of  the  forces  acting  in  sewers  will  show  that  the  objection  does  not 
hold.  The  columns  of  gas  air  on  opposite  sides  of  the  street,  if  they  are 
of  the  same  temperature  and  density,  will  counterbalance  each  other  ;  but 
let  the  sun  shine  on  one  side,  and  immediately  an  ascensional  action  be- 
gins, or  let  a  cold  wind  blow  on  the  other,  a  cold  dense  column  begins 
to  descend. 

c.  Besides,  the  rising  and  falling  of  the  liquid  in  the  sewer  will  cause 
the  gas  to  be  expelled,  or  the  air  to  be  drawn  in. 

d.  Again,  the  air  will  blow  up  the  sewers  from  their  mouths  ;  and  for 
this  reason  flaps  should  never  be  placed  on  the  mouths,  free  vents  being 
made  all  along  the  course  of  the  sewer. 

e.  The  plea  that  the  gratings  are  needed  for  inlets  is  met  by  the  fact 
that  we  so  often  find  them  exhaling  gases.    So  far  for  objections. 

I  need  not  refer  to  the  various  contrivances  for  propelling  air  into  sew- 
ers and  extracting  gases  from  them,  such  as  fans,  pumps,  steam-jets,  and 
furnace  chimneys.  They  are  costly,  and  alone  are  insufficient  and  unsat- 
isfactory. When  plenty  of  free  vents  and  good  traps  exist,  they  are  un- 
necessary ;  and  when  these  do  not  exist  they  are  dangerous,  inasmuch  as 
such  propulsion  will  force  traps,  and  such  extraction  will  empty  them  by 
suction  where  free  vents  do  not  exist. 

The  true  plan  seems  to  be  to  make  plenty  of  breathing-holes,  plenty  of 
channels  through  which  currents  will  continually  pass,  and  which  will 
discharge  gases  at  a  safe  distance  overhead. 

I  find  that  in  many  of  our  large  cities  sewer  ventilation  is  quite  insuffi- 
cient and  faulty.  I  find,  too,  that  much  apathy — or,  rather,  a  want  of 
appreciation  of  correct  principles — is  found  in  regard  thereto,  even  among 
men  who  are  earnest,  and  well  versed  in  matters  of  sanitation  generally. 
I  have  therefore  thought  it  a  subject  which  should  receive  consideration 
at  this  meeting,  and  which  I  therefore  submit  for  discussion  by  means  of 
this  short,  introductory  paper. 
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REPORT  OF  THE  COMMITTEE  ON  COMPULSORY  VAC- 
CINATION; ALSO,  A  SUPPLEMENTARY  REPORT  ON 
THE  EFFICIENCY  AND  SAFETY  OF  VACCINATION. 

Prepared  by  EUGENE  FOSTER,  M.D., 
Augusta,  Ga., 
CHAIRMAN  OF  THE  COMMITTEE. 

Your  Committee  on  Compulsory  Vaccination,  charged  with  the  duty 
of  inquiring  into  the  expediency  and  practicability  of  causing  every  citi- 
zen of  the  United  States  to  be  vaccinated,  and  that  it  should  be  a  legal 
demand  upon  every  individual  and  enforced  by  penalty  for  neglect  or 
refusal  so  to  do,  respectfully  offers  the  following  report : 

Nearly  all  physicians,  doubtless,  when  first  considering  the  question, 
would  say  that  it  would  be  an  easy  matter  to  secure  vaccination  of  the 
entire  population  if  the  law  made  it  obligatory.  The  vast  majority  of 
physicians  who  have  investigated  the  subject,  however,  believe  that  com- 
pulsory vaccination  will,  in  a  large  measure,  fail  in  accomplishing  the 
most  desirable  result  of  general  vaccination  of  the  populace.  Especially 
is  this  true  "  in  this  democratic  republic  of  ours,  in  which,  by  a  political 
fiction,  every  citizen  is  declared  to  be  a  sovereign." 

The  question  must  be  considered  from  two  stand-points,  i.  e., — 

1.  The  ignorance  of  the  populace  as  to  the  safety,  value,  and  facility 
of  vaccination. 

2.  A  wrong-headed  perversity,  which  leads  a  certain  class  of  people 
to  oppose  everything  required  by  law,  for  the  sake  of  glorifying  them- 
selves as  reformers. 

Upon  the  first  difficulty,  every  one  must  admit  that  the  average  citizen 
is  lamentably  ignorant  of  the  fundamental  questions  upon  which  the 
practice  of  vaccination  is  founded,  and  therefore  he  is  shamefully  negli- 
gent in  applying  the  remedy  which  we  have  in  this  beneficent  measure. 
The  prejudice  of  the  people  against  vaccination  is  mainly  due,  i,  to  a 
belief  that  syphilis,  scrofula,  consumption,  bovine  diseases,  etc.,  are 
commonly  transmitted  to  the  vaccinated  subject;  2,  to  a  distrust  in  the 
power  of  vaccination  to  prevent  or  control  small-pox.  The  remedy  for 
such  prejudices  is  to  be  found  in  educating  the  people  upon  these  vital 
questions. 

The  second  difficulty  to  be  overcome  in  securing  general  vaccination, — 
i.  e.,  perversity,  leading  to  opposition  to  compulsory  measures, — is  not 
so  easily  met.    The  fanatic  and  the  demagogue  are  ever  ready  with  the 
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cry  of  infringement  of  personal  liberty.  In  America,  the  demagogue  is 
ready  to  proclaim  that  all  such  measures  are  contrary  to  the  genius  of 
our  form  of  government.    Let  us  dwell  for  a  while  upon  this  objection. 

"  The  assumption  that  the  individual  has  the  right  to  protect,  or  abuse 
and  neglect,  his  own  health  at  pleasure,  is  false  in  morals,  and,  as  we 
believe,  equally  in  opposition  to  the  social  and  statutory  law.  And,  as  a 
numerous  population  is  of  the  highest  importance  to  the  strength  and 
welfare  of  a  nation,  it  should  be  the  anxious  study  of  legislators  to  favor 
that  end  by  the  enactment  of  such  laws  as  will  best  protect  the  health 
and  lives  of  the  people.  It  is  a  well  known  fact  in  the  economy  of  pop- 
ulation, that  the  conditions  which  most  favor  the  multiplication  of  the 
human  species  are  health,  the  enjoyment  of  peace,  and  an  abundance  of 
food  ;  and,  per  contra,  of  necessity,  the  conditions  which  most  seriously 
retard  the  increase  of  population  are  pestilence,  war,  and  scarcity  of 
food. 

"The  Eastern  nations  were,  from  the  earliest  ages  of  historic  record, 
visited  by  occasional  pestilential  plagues,  so  terribly  devastating  in  their 
career  as  almost  to  depopulate  whole  cities  and  extensive  districts  of 
country.  Yet  historians  do  not  hesitate  to  say  that,  vast  as  was  the 
mortality  from  the  plague,  it  was  even  exceeded  by  that  of  small-pox.  * 

*  *  Up  to  the  last  one  hundred  and  fifty  years  it  was  the  most  fre- 
quent, the  most  fatal,  and  the  most  injudiciously  treated  of  all  the  pesti- 
lences that  have  afflicted  mankind.  *  *  *  Notwithstanding  the 
accumulated  experience  of  practice,  the  medical  profession  during  all 
that  time  had  discovered  neither  preventive  nor  cure,  remaining  a  sad 
spectator  of  its  desolations,  and  utterly  unable  to  afford  relief.  It  defied 
alike  the  measures  devised  by  civil  rulers,  and  the  appliances  of  medical 
science,  continuing  for  ages  unimpeded  in  its  work  of  death  and  disfig- 
urement. 

"  There  may  be  some  diversity  of  opinion  as  to  the  steps  proper  and 
necessary  to  be  taken  to  secure  every  individual  in  society  the  full  pro- 
tection which  a  successful  vaccination  gives  against  variola,  though  to 
our  minds  it  is  clearly  a  question  to  be  settled  by  our  legislators,  upon 
the  principle  that  it  is  their  duty  to  secure  the  greatest  good  to  the  great- 
est number.  In  this  particular  instance  all  would  be  benefited,  and  none 
injured.  With  us  the  belief  had  become  prevalent  that  the  temper  of  the 
American  people  would  not  tolerate  any  interference  on  the  part  of  gov- 
ernment in  matters  of  a  purely  personal  and  domestic  character.  The 
experiences  of  the  last  few  years,  however,  shows  us  to  be  as  submissive 
to  the  will  of  rulers  and  governments  as  any  people  on  earth.  There  is 
not  only  wisdom,  but  a  necessity,  for  a  people  loving'  liberty  and  cherish- 
ing independence,  to  guard  with  jealous  care  every  encroachment  upon 
their  political  rights  and  constitutional  privileges  ;  but  it  is  believed  that 
similar  reasons  would  not  be  urged  or  found  pertinent  against  hygienic 
measures,  which  aim  to  secure  the  health  of  the  individual,  while  equally 
protecting  that  of  the  whole  community.    *    *  * 

"  The  medical  profession  is  unanimous  in  the  belief  that  the  universal 
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application  of  the  vaccine  prophylactic,  and  the  repetition  of  it  at  proper 
intervals  of  time,  will  ultimately  exterminate  the  small-pox  from  among 
us,  or  render  it  entirely  harmless.  This  belief  is  not  founded  upon 
theory  alone,  but  upon  the  experience  and  accumulated  evidences  of  its 
power,  gained  by  practice  and  observation  during  nearlv  three  quarters 
of  a  century.  *  *  *  A  practice  that  has  proved  successful  in  pro- 
tecting large  bodies  of  moving  troops  throughout  all  their  departments, 
can  be  made  equally  efficient  in  protecting  every  member  of  society. 
The  experience  which  has  been  gained  on  the  subject  of  vaccination  and 
revaccination,  and  its  prophylactic  efficacy  when  recently  performed, 
warrant  the  profession  in  entertaining  the  confident  belief  that  variola 
can  be  annihilated,  or  rendered  harmless,  if  the  authorities  will  enforce 
universal  vaccination.  The  individual  who  is  not  protected  from  small- 
pox by  vaccination,  or  who  has  not  had  that  disease,  is  in  a  condition 
liable  on  the  slightest  exposure  to  be  attacked,  and  thus  become  the  cen- 
tre and  source  of  spreading  a  loathsome  malady  which  may  destroy  the 
lives  of  others.  The  question  of  the  prophylactic  power  and  safety  of 
vaccination  is  so  well  settled  that  the  individual  who  fails  to  protect  him- 
self against  variola  by  it  should  be  looked  upon  by  the  community  with 
aversion,  and  treated  as  a  nuisance  (as  he  really  is,  so  far  as  the  social 
interests  are  concerned),  and  be  compelled  to  submit  to  vaccination  for 
his  own  safety  and  the  protection  of  the  public."1 

Again,  in  the  language  of  John  Simon,  chief  medical  officer  of  the 
privy  council  of  England,  than  whom  there  is  no  higher  authority  in  the 
world:  "Persons  unacquainted  with  the  circumstances  under  which 
this  law  was  made  have  doubted  whether  it  was  not  an  improper 
restriction  of  personal  freedom.  It  being  assumed  as  the  limitary  princi- 
ple of  human  law,  that  men  may  be  left  free  to  follow  every  inclination 
which  relates  only  to  themselves,  it  would  certainly  seem  foreign  to  the 
province  of  legislation  to  insist  on  one's  caring  for  one's  own  health  ;  and 
if  a  man  having  small-pox  could  affect  none  but  himself,  little  need  be 
said  against  his  right  of  having  it  ad  libitum.  Even  in  this  light,  how- 
ever, it  deserves  consideration  that  he  who  indulges  a  preference  for 
small-pox  does  so  to  the  detriment  or  danger  of  his  neighbors;  and  as 
they  often  suffer  by  his  infection,  so  they  might  reasonably  claim  to  be 
heard  on  that  question  of  his  privilege.  Still  the  main  object  of  the  ob- 
ligatory law,  as  I  understand  it,  is  not  to  prevent  adults  from  cultivating 
(if  they  be  so  minded)  a  personal  taste  for  small-pox.  Its  object  is  to 
prevent  them  from  compelling  (for,  in  this  case,  allowing  amounts  to 
compelling)  their  children  to  incur  the  worst  perils  of  that  disease.  The 
interference  of  the  law  was  an  interference  between  parent  and  child — a 
kind  of  interference  very  sparingly  exercised  in  this  country,  and  the 
exercise  of  which  on  slight  grounds  would  of  course  be  intolerable.  The 
practical  justification  of  any  such  law  depends  on  the  amount  of  evil 
which  it  is  designed  to  correct,  and  four  or  five  thousand  annual  deaths 
(in  England),  by  one  specific  parental  omission,  constituted  in  this  case 

^Compulsory  Vaccination,  by  J.  M.  Toner,  M.  D.,  Washington,  D.C. 
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a  strong  argument.  It  was  under  pressure  of  this  appeal  that  the  com- 
pulsory vaccination  act  was  passed.  The  option  which  the  new  law 
restricted  was  not  that  of  a  conscious  agent  deliberately  preferring  for 
himself  the  dangers  of  small-pox  to  the  securities  of  vaccination.  The 
thousands  who  annually  died  of  non-vaccination  had  never  raised  their 
voices  for  the  privilege  of  unrestricted  small-pox.  The  so-called  '  lib- 
erty,' thenceforth  to  be  abridged,  was  that  of  exposing  unconscious 
infants  to  become  the  prey  of  a  fatal  and  mutilative  disease.  It  was  this 
liberty  of  omissional  infanticide  which  the  law  took  courage  to  check." 

Or,  as  Dr.  J.  M.  Toner,  of  Washington,  D.  C,  puts  it, — "  Parents 
and  guardians  have  no  more  right  to  withhold  or  neglect  to  provide  vac- 
cination for  the  children  under  their  protection,  than  they  have  to  jeop- 
ard the  lives  of  these  helpless  infants  by  not  furnishing  them  with 
food  or  clothing.  It  is  criminal  to  neglect  either,  as  death  may  be  the 
consequence ;  but  the  failure  to  provide  protection  against  small-pox 
seems  to  be  more  maliciously  wicked  than  to  neglect  either  food  or 
clothing,  as  the  former  may  not  only  cause  the  death  of  the  child,  but 
be  the  means  of  spreading  disease  and  death  among  many  others;  while 
the  evil  which  arises  from  the  latter  ceases  with  the  death  of  the  victim." 

Considerations  such  as  these  have  caused  various  governments  to  make 
and  execute  laws  partially  or  wholly  compulsory  of  vaccination.  In 
England  the  law  is  that  every  child  must  be  vaccinated  before  it  readies 
three  months  of  age.  Whenever  a  child  of  three  months  of  age  is  found 
unvaccinated,  it  becomes  the  duty  of  the  vaccination  officer  to  give  a 
notice  to  the  parents  or  guardians  to  have  the  child  vaccinated  within  a 
specified  time.  If  the  parent  or  guardian  fails  to  comply  with  the  no- 
tice so  given,  the  delinquent  is  summoned  before  a  magistrate  for  trial, 
and  if  convicted  incurs  a  penalty  of  twenty  shillings.  If  the  delinquent 
continues  in  his  refusal  to  have  the  child  vaccinated,  he  is  subject  to  fine, 
or  imprisonment,  or  both,  at  the  discretion  of  the  court.  If  the  effort  at 
vaccine  infection  fails,  the  operation  is  to  be  repeated  until  successful 
vaccination  is  secured,  or  the  child  is  found  to  be  insusceptible  to  vac- 
cine infection. 

Vaccination  is  compulsory  in  Scotland,  and  all  children  must  be  vac- 
cinated at  six  months  of  age.  All  children  in  Ireland,  at  six  months  of 
age,  are  compelled  to  be  vaccinated.  The  method  of  procedure  in  such 
cases,  as  also  the  penalties,  are  the  same  as  in  England.  The  German 
Imperiel  Diet  (1874)  fixes  the  age  at  which  all  children  are  required  to 
be  vaccinated — the  age  being  one  year.  Sweden  requires  vaccination  of 
all  children  at  two  years  of  age.  Indirect  compulsory  vaccination  is  en- 
forced in  Sweden  and  Belgium.  This  is  done  by  education,  encourage- 
ment, persuasion,  reprimand,  and  the  abridgement  of  privileges.  It  is 
required  of  every  person  who  desires  to  gain  admittance  into  any  school, 
asylum,  hospital,  factory,  etc.,  to  become  an  apprentice,  to  enter  the 
public  service,  or  to  exercise  any  of  the  rights  of  a  citizen,  that  lie  shall 
show  a  certificate  of  a  public  vaccinator  that  the  applicant  has  been  suc- 
cessfully vaccinated. 
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In  France  "There  is  no  general  French  law  relative  to  vaccination, 
only  departmental  regulations  issued  by  the  prefects.  A  certificate  of 
successful  vaccination  is  required  of  candidates  for  the  government 
schools,  and  also  in  some  private  schools."1 

In  the  United  States,  nearly  all  of  the  states  have  passed  laws  of  com- 
pulsory vaccination,  or  granted  to  state  and  municipal  boards  of  health 
the  power  so  to  do,  under  the  general  or  special  laws  under  which  these 
boards  are  organized,  giving  such  hoards  full  power  to  institute  such 
measures  for  maintenance  of  public  health  as  the  board  may  determine 
necessarv.  Louisiana  has  a  law  encouraging  vaccination,  but  it  ex- 
pressly forbids  compulsory  methods.  In  this  country  only  partially  com- 
pulsory vaccination  laws  are  enforced,  except  in  very  rare  and  exception- 
al instances.  The  children  attending  public  schools  are  in  most  cities 
required  to  present  certificates  of  successful  vaccination  before  being 
admitted.  But  it  must  be  readily  seen  that  in  this  measure  the  remedy 
is  but  imperfectly  applied.  In  countries  where  the  school  law  requiring 
compulsory  vaccination  is  only  enforced,  the  small-pox  death-rate  of 
children  under  five  years  of  age  is  fully  75  per  cent,  of  the  total  small-pox 
mortality.  As  a  means  of  preserving  the  lives  of  children  under  five 
years  of  age,  the  law  is  wholly  inutile.  It  must  be  admitted  that  the 
compulsory  vaccination  law  of  England  has  not  been  satisfactorily  re- 
ceived by  the  whole  people.  There  we  have  an  example  of  an  unprec- 
edented agitation  against  compulsory  vaccination,  taking  the  form  of  an 
organized  and  spirited  opposition,  and  testing  to  the  very  utmost  the  prin- 
ciples involved.  The  law  has  been  invoked  in  hundreds  of  instances, 
and  the  courts  have  invariably  decided  that  the  law  was  correct,  and 
have  imposed  penalties  in  money  and  imprisonment.  They  have  in 
England  the  Anti-Vaccination  Society,  thoroughly  organized,  and  this 
society  publishes  a  journal  and  numerous  tracts,  and  with  these  flood  the 
world  with  anti-vaccination  literature.  This  organized  opposition  in 
England  has  become  a  troublesome  obstacle  to  the  full  execution  of  the 
compulsory  vaccination  law.  We  have  sought  in  the  numerous  tracts 
issued  by  the  Anti-Vaccination  Society  the  causes  which  have  led  to  this 
opposition.  We  are  forced  to  the  conclusion  that  it  has  been  due  to  the 
ignorance  of  the  people,  their  fears  and  prejudices  incited  and  intensified 
by  having  followed  the  lead  of  a  few  educated  cranks,  who  never  appear 
to  their  own  satisfaction  in  public  except  as  self-styled  reformers,  seek- 
ing to  make  capital  for  self  by  leading  opposition  to  law.  They  have 
seized  upon  every  case  of  accident  resulting  from  vaccination,  magnify- 
ing its  terrors  a  thousand  fold,  and  then  deducing  general  principles  from 
erroneous  statements  and  individual  cases.  The  remedy  for  this  evil  is, 
wherever  necessary  enforce  unflinchingly  the  law,  at  the  same  time  being 
diligent  in  teaching  the  masses  the  true  nature  and  value  of  the  prophy- 
lactic powers  of  vaccination,  and  by  this  slow  process  triumph  at  last. 

Your  committee  believes  that  compulsory  vaccination  is  just  and  nec- 
essary where  large  numbers  of  a  community  are  unvaccinated,  and  seri- 
1  Letter  from  Dr.  John  S.  Billings,  U.  S.  A. 
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ously  threatened  with  an  epidemic  of  small-pox,  and  the  unvaccinated 
refuse  or  neglect  to  avail  of  the  protection  against  so  loathsome  a  dis- 
ease as  small-pox.  We  have  no  sympathy  with  the  fanatic  and  the  dem- 
agogue who  would  resist  vaccination  under  the  specious  plea  that  to 
make  it  compulsory  is  to  place  an  infringement  upon  "personal  liberty." 
We  are  convinced  that  "  liberty  is  a  name  for  what  no  man  possesses." 
Partial  compulsory  vaccination  should  be  enforced  in  all  communities. 
The  public  schools,  asylums,  hospitals,  etc.,  being  the  gift  of  the  munic- 
ipality, no  person  should  be  admitted  into  them  unless  successfully 
vaccinated. 

Your  committee  has  the  utmost  confidence  in  the  protective  power  of 
vaccination.  Each  of  its  members  is  qualified  to  express  an  intelligent 
opinion  upon  the  subject  by  reason  of  having  held  positions  in  the  public 
health  service,  and  having  been  frequently  charged  with  the  duty  of 
eradicating  small-pox  from  our  several  communities.  We  declare  our 
utter  inability  to  suppress  small-pox  in  a  community  by  any  other  means 
than  that  of  systematic  general  vaccination  and  revaccination  :  it  being 
understood,  of  course,  that  isolation  of  the  sick  and  disinfection  of  in- 
fected' materials,  coupled  with  vaccination,  enable  the  public  authorities 
to  more  speedily  stamp  out  an  incipient  epidemic  of  small-pox.  We  do 
not  believe  that  general  compulsory  vaccination  could  be  enforced  in  all 
communities,  for  the  following  reasons  : 

1.  The  masses  of  the  people  are  not  yet  sufficiently  well  informed  to 
understand  the  necessity  for  vaccination.  A  law  framed  to  protect  a 
people  against  the  probability  of  the  occurrence  of  disease  must  not  be 
too  far  in  advance  of  their  comprehension,  or  it  will  meet  with  oppo- 
sition. 

2.  Without  desiring  to  disparage  the  medical  profession,  we  must  say 
that  too  many  of  its  members  are  shamefully  negligent  in  teaching  the 
people  their  duty  of  protecting  themselves  and  their  helpless  dependents, 
by  availing  of  the  benefits  of  vaccination.  Some  physicians  are  not  suffi- 
ciently versed  either  in  the  history  or  the  practice  of  vaccination  to  enable 
them  to  form  a  deep-settled  conviction  of  the  necessity  for  the  measure, 
except  in  communities  imminently  threatened  with  an  epidemic  of  small- 
pox. To  the  honor  of  the  medical  profession  be  it  said,  that  it  has  been 
the  bulwark  of  the  people  in  protecting  them  against  small-pox,  and  its 
members  have  had  to  bear  the  false  and  malicious  insinuations  and 
charges  so  freely  heaped  upon  them  by  anti-vaccinists.  We  point  with 
pride  to  the  fact  that  the  most  learned,  conscientious,  and  humane  phy- 
sicians in  all  countries  are  unanimous  in  supporting  the  cause  of  vaccin- 
ation. 

3.  Knowledge  of  human  nature  leads  us  to  know  that  the  threatening 
of  an  outbreak  of  small-pox  is,  as  a  rule,  an  effectual  means  to  make 
vaccination  general.  The  person  who  would  wilfully  and  impudently 
defy  the  public  vaccinator  when  there  was  no  small-pox  near  him,  would 
gladly  seek  his  aid  if  the  disease  was  next  door  to  him. 

4.  In  our  judgment  compulsory  vaccination  laws  would  fail  to  a  very 
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great  extent  in  this  country,  at  the  present  time,  in  accomplishing  the 
ends  in  view  in  their  enactment,  until  the  public  health  service  in  the 
various  municipalities  and  states  is  organized  upon  a  higher  plane,  which 
shall  enable  every  board  of  health  to  operate  a  fully  equipped  vaccination 
service.  To  this  end  several  departments  are  necessary.  These  are, 
principally,  (i)  registration  of  births;  (2)  registration  of  vaccinations; 
(3)  corps  of  vaccination  officers  for  vaccinating  the  people  ;  (4)  corps  of 
inspectors  to  search  out  unvaccinated  children,  and  compel  compliance 
with  the  law.  There  are  other  essentials  of  a  vaccination  service,  but 
these  are  the  principal  ones. 

Your  committee  would  suggest  the  propriety  of  leaving  the  question 
of  the  propriety  and  expediency  of  compulsory  vaccination  to  the  judg- 
ment and  control  of  the  various  municipal  and  state  boards  of  health. 
These  organizations  are  alone  fully  qualified  to  judge  of  the  question  in 
its  various  bearings  in  their  several  communities.     We  would  urge, 
however,  that  every  board  of  health  should  be  by  law  fully  empowered 
to  enforce  compulsory  vaccination  of  the  population  under  its  control,  if 
deemed  necessary  to  protect  the  people  from  small-pox.    The  workings 
of  compulsory  vaccination  in  the  various  countries  where  it  has  been 
tried  being  directly  in  the  questions  submitted  to  your  committee,  the 
following  examinations  of  the  question  are  submitted  for  your  consider- 
ation :  , 
Let  us  briefly  look  at  the  value  of  vaccination  under  recent  reputed 
failures  to  such  extent  as  to  have  shaken  the  confidence  of  some  few 
former  advocates,  and  supplied  vaccinophobists  with  what  they  term  «  an 
arsenal  full  of  facts  testifying  to  the  utter  futility  of  the  measure."  Let 
us  take  the  most  wide-spread  and  fatal  epidemics  of  small-pox  which 
have  fastened  their  remorseless  fangs  into  the  bodies  of  communities  since 
compulsory  vaccination,  and  see  if  we  can  compare  the  results  of  vacci- 
nation and  of  non-vaccination.     This  is  the  only  rational  test.  Ask 
vaccinophobists  to  select  their  own  times  and  places  of  occurrence  of 
small-pox  for  this  demonstration,  and  they  will  point  to  the  epidemic  of 
small-pox  in  Great  Britain  from  1S70  to  1S73.  and  pridefully  declare  that 
in  this  epidemic  we  have  an  illustration  of  the  futility  of  the  prophylactic 
powers  of  vaccination.    We  accept  the  issue  thus  made,  and  shall  dem- 
onstrate the  wonderful  prophylactic  power  of  vaccination  in  this  time 
(their  own  selection),  to  the  satisfaction  of  any  sane  or  reasonable  man. 
Of  this  epidemic,  Dr.  Seaton,  who  was  specially  detailed  to  investigate 
it,  says,— "The  epidemic  of  small-pox,  which  began  in  England  towards 
the  close  of  1S70  and  terminated  in  the  second  quarter  of  1873,  was  part 
of  a  general  outbreak  of  that  disease,  of  world-wide  diffusion,  marked 
wherever  it  occurred  by  an  intensity  and  malignancy  unequalled  by  any 
previous  epidemic  of  the  disease  within  living  memory.    The  outbreak 
seems  to  have  begun  in  France  about  a  year  before  it  manifested  itself  in 
the  United  Kingdom.    In  the  last  quarter  of  1S69  it  was  already  making 
considerable  progress  in  Paris.     Early  in  1S70  it  prevailed  ,n  Orleans, 
Bordeaux,  Lyons,  and  other  large  towns,  and  in  the  course  of  the  year 
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extended  with  great  mortality  over  nearly  the  whole  of  France.  Except, 
however,  in  so  far  as  it  was  directly  conveyed  by  the  French  prisoners 
to  various  places  in  Germany,  there  was  very  little  extension  beyond 
France  till  towards  quite  the  close  of  1S70.  The  epidemic  then  mani- 
fested itself  in  London,  in  two  or  three  of  the  chief  towns  of  Holland,  in 
Milan,  at  Geneva,  and  in  some  other  places,  becoming  thereafter  rapidly 
diffused  over  a  great  part  of  Europe.  During  1S71,  England  and  Scot- 
land, Holland,  Prussia,  and  the  whole  north  of  Germany,  Italy,  and 
Spain,  felt  the  full  force  of  the  epidemic,  and  the  first  beginnings  of  its 
ravages  were  experienced  in  some  of  the  other  countries  of  Europe,  as  in 
Ireland  and  in  Denmark.  In  the  course  of  this  year  it  spread  beyond 
Europe  to  various  places  in  Africa  (where  it  raged  along  the  gold  coast), 
to  the  West  Indies  and  to  North  America.  During  1872,  while  still 
continuing  its  course  in  most  of  the  countries  it  had  attacked  in  1871,  it 
made  further  extensions  over  the  continent  of  Europe,  invading  Austria, 
Hungary,  Russia,  and  Finland,  over  Africa  and  over  North  America  :  it 
spread,  also,  to  South  America  and  the  South  Sea  Islands,  and  it  invaded 
various  places  of  the  East.  In  1873  the  greater  part  of  its  course  in  Eu- 
rope had  been  run,  but  there  were  yet,  during  the  earlier  parts  of  the 
year,  various  countries  and  districts  and  important  capitals,  as  St.  Peters- 
burgh  and  Vienna,  still  under  its  full  influence.  By  the  middle  of  1S73? 
however,  the  pandemic  extension  of  the  disease  in  Europe  may  be  con- 
sidered to  have  terminated,  and  small-pox  generally  has  since  then  been 
quiescent,  though  there  have  been  some  considerable  local  outbreaks." 

Here,  then,  is,  we  hope,  an  epidemic  of  small-pox  of  wide-spread 
prevalence  and  malignancy  sufficient  to  satisfy  these  anti-vaccinists.  Now 
for  the  lessons  taught  by  this  truly  frightful  epidemic,  as  applied  to  Great 
Britain.  Seaton  says, — "  The  varying  intensity  of  different  epidemics  of 
the  same  disease  is,  indeed,  a  well  known  fact,  and  had  been  illustrated, 
as  regards  small-pox,  at  various  times,  at  the  hospitals  set  apart  for  the 
treatment  of  that  disease  in  London,  the  ordinary  mortality  of  natural 
small-pox  as  therein  observed,  35  per  cent,  of  the  cases  admitted,  having 
in  certain  epidemics  been  known  to  mount  as  high  as  47  per  cent.,  and 
that  of  post-vaccinal  small-pox  to  increase  from  7  to  10  per  cent.  But 
no  experience  which  had  been  acquired  in  the  hospital  had  led  to  the 
expectation  that  the  ordinary  rate  of  mortality  to  attacks  would,  by  any 
epidemic  influence,  be  nearly  doubled.  Yet  such  was  the  case  in  1S71 
and  1S72,  in  the,  former  of  which  years  the  deaths  from  the  natural  dis- 
ease were  66.2  per  cent.,  and  in  the  latter,  77  per  cent,  of  the  natural 
cases,  or  in  the  two  years  combined  (for  the  admissions  in  1S72  were  too 
few  to  form  by  themselves  a  proper  basis  of  comparison),  67.5  per  cent, 
of  such  cases.  This  result  is  stated  by  Dr.  Munk  and  Mr.  Marson,  in 
their  report  for  1871,  to  have  been  due  '  to  the  severity  of  the  disease, 
and  especially  to  the  number  of  cases  of  malignant  small-pox,  the  pro- 
portion of  which  to  the  other  cases  has  been  very  largely  in  excess  of 
anything  within  the  experience  of  either  of  your  medical  officers.'" 

"  In  the  hospitals  of  the  Metropolitan  Asylum  District,  in  which  the 
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cases  admitted  would  be  of  a  more  average  character,  the  ratio  of  deaths 
to  admissions  was  extraordinary,  amounting  to  44.S0  per  cent,  among 
the  unvaccinated,  and  10.15  per  cent,  of  the  vaccinated.  The  ratio  in 
the  hospitals  of  provincial  and  foreign  towns  generally  has  ranged  from 
40  to  50  per  cent,  among  the  unvaccinated,  and  from  S  to  10  or  11  per- 
cent, of  the  vaccinated— enormous  rates,  and  attributed  everywhere  to 
the  same  cause,  viz.,  the  unusual  proportion  of  malignant,  black,  and 
hemorrhagic  cases.  In  several  of  these  hospitals  the  rates  were  as  high 
or  higher  than  in  the  small-pox  hospital  of  London,  as  in  the  'Barackem 
Lazareth  auf  dem  Templehofer  Felde,'  at  Berlin,— which  were  used  as 
additional  small-pox  hospitals  during  the  epidemic  in  that  city,  and  in 
which  the  mortality  among  the  unvaccinated  was  81.25  per  cent.,  and 
among  the  vaccinated,  14  per  cent.,— and  in  the  hospital  at  Leipsic, 
in  which  the  mortality  among  the  unvaccinated  was  71  per  cent.,  and 
among  the  vaccinated  (including  doubtful  cases),  between  9  and  10  per 
cent." 

Let  us  now  compare  the  mortality  of  this  epidemic  with  that  of  other 
recent  epidemics  of  the  disease.  Here  it  is:  "  In  the  thirty-three  years 
which  at  the  time  this  outbreak  commenced  had  elapsed,  from  the  first 
establishment  in  England  of  a  complete  system  of  registration  of  the 
causes  of  death,  there  had  been  abundant  illustrations  of  the  varying 
fatality  of  small-pox  epidemics :  but  it  had  been  supposed  by  many,— 
quite  erroneously  as  it  now  appears— that  that  period  had  been  sufficient 
to  exhibit  the  limits  of  the  fluctuations.  Only  twice  since  the  close  of 
the  great  epidemics  of  1837-1841  had  the  small-pox  deaths  in  England 
exceeded  7,000,  viz.,  in  1S52,  when  they  were  7,320,  and  in  1864  when 
they  were  7,684.  And  though  the  epidemic  of  1837-41,  just  referred  to, 
had  exhibited  a  mortality  enormously  in  excess  of  these  numbers  (the 
deaths  in  1S3S  alone  having  been  16,268),  yet  as  this  was  anterior  to  any 
vaccination  'laws,  and  at  a  time  when  the  proportion  of  the  population 
which  was  unprotected  by  vaccination  was  many  times  as  great  as  it  is 
now,  a  recurrence  of  any  such  considerable  mortality  as  was  then  ob- 
served had  been  quite  outside  ordinary  calculations.  The  mortality  of 
the  1S70-3  epidemic  has  not  indeed  been  by  any  means  so  great  in  pro- 
portion to  population  as  was  that  of  1837-41,  but  it  has  approached  it 
more  nearly  than  had  appeared  possible.  During  the  1S37-41  epidemic 
there  were  registered,  from  July  I,  1S37,  to  the  termination  of  the  epi- 
demic in  1841,  4S,oi2  small-pox  deaths  in  a  mean  population  of  fifteen 
and  one  half  millions;  during  the  1S70-3  epidemic,  44.433  deaths  m  a 
mean  population  of  nearly  twenty-three  millions.  The  proportionate 
mortality  therefore  of  the  epidemic  of  iS 70-3  has  been  less  than  two- 
thirds  that  of  1837-41." 

What  of  the  mortality  of  small-pox  in  this  epidemic  of  1870-3  com- 
pared with  the  small-pox  mortality  of  the  last  century?  Dr.  Seaton  says 
of  it  The  mortality  of  this  epidemic  was,  as  I  have  said,  such  as  had 
not  been  known  in  England  for  thirty  years,  and  has  at  least  proved  a 
complete  answer,  if  indeed  an  answer  had  been  required,  to  the  notion 
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which  had  of  late  years  been  ventilated  by  some  that  small-pox  was  a 
disease  tending  naturally  to  extinction.  *****  p,u(.  before 
proceeding  further,  it  seems  very  important  that  it  should  be  noted  that 
the  mortality  of  this  epidemic,  alarming  as  it  has  been,  has  not  approach- 
ed what  was  the  usual  annual  small-pox  mortality  of  the  kingdom  at  the 
time  when  vaccination  was  unknown.  The  annual  average  small-pox 
death  rate  of  that  period, — not,  be  it  observed,  the  death  rate  of  a  particu- 
lar year  of  special  prevalence  of  the  disease,  but  the  annual  average 
death-rate, — was  more  than  three-fold  the  death-rate  of  this  in  our  time 
quite  exceptional  outbreak.  The  estimated  annual  small-pox  death-rate 
of  England  in  the  last  century  was  3,000  per  million  of  population  ;  the 
mean  annual  death-rate  of  this  epidemic  was  928  per  million,  having  in 
1S71  been  1,024,  and  in  1872,  833  per  million.  The  average  annual 
small-pox  death-rate  of  the  metropolis  in  the  pre-vaccine  period  was  from 
400  to  500  per  hundred  thousand  of  population  ;  the  mean  annual  death- 
rate  of  this  epidemic  was  148,  having  in  1S71  been  243,  and  in  1S72,  54. 
And  if  an  average  be  taken  of  the  small-pox  mortality  of  England  for  the 
whole  twenty  years  (1854-1873)  during  which  there  has  been  a  compul- 
sory vaccination  law,  a  period  which  includes  the  whole  of  the  recent 
epidemic,  the  annual  death-rate  is  found  to  be  245  per  million  of  popula- 
tion, or  less  than  a  twelfth  of  the  rate  of  last  century." 

In  reckoning  the  success  or  failure  of  compulsory  vaccination  in  Great 
Britain,  we  must  remember  that  the  law  was  enacted  to  protect  helpless 
children  from  the  fatal  consequences  to  themselves  of  obduracy  or  care- 
lessness of  the  parent  in  failing  to  protect  them  from  small-pox  by  having 
them  vaccinated.  Let  us  take  this  epidemic  of  1870-73,  which  has  afford- 
ed vaccinophobists  such  an  arsenal  of  facts  to  prove  the  worthlessness  of 
vaccination,  and  see  if  in  enacting  compulsory  vaccination  laws  the  state 
exercised  a  wise  and  prudential  care  of  its  infantile  population.  Prior 
to  the  enactment  of  compulsory  vaccination  laws,  seventy  to  eighty  per 
cent,  of  the  annual  small-pox  mortality  of  Great  Britain  was  among  chil- 
dren under  five  years  old.  What  has  been  the  average  annual  mortality 
in  this  class  since  compulsory  vaccination  ?  Take  England  first.  The 
law  requires  vaccination  of  children  at  three  months  of  age.  The  com- 
pulsory vaccination  law  of  1S53  was  very  defective  in  that  the  machinery 
provided  for  registration  of  births,  and  vaccinations  thereafter,  was  not 
such  as  to  enable  the  authorities  to  know  and  secure  the  vaccination  of 
all  the  children  falling  within  the  provisions  of  the  law.  Defective  as  it 
was  in  this  respect,  it  yet  had  a  salutary  effect,  for  the  vaccinations  among 
this  class  were  more  than  doubled  over  the  same  period  anterior  to  the 
enactment  of  the  law.  It  must  be  admitted  that  this  result  was  largely 
due  to  the  knowledge  of  parents  that  if  they  failed  to  complv  thev  laid 
themselves  liable  to  a  penalty  for  such  neglect.  In  a  few  years  we  see  the 
annual  small-pox  death-rate  reduced  to  fifty-five  per  cent,  of  the  total  mor- 
tality from  this  disease.  Fifty-five  per  cent,  remained  the  average  annual 
mortality  in  this  class  until  the  laws  of  1S67  and  1S71  were  enacted.  By 
the  law  of  1867  a  full  and  proper  system  for  registering  compliances  with 
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the  compulsory  law  was  inaugurated.  Boards  of  Guardians  throughout 
the  kingdom  were  authorized  by  law  to  compel  such  compliances,  and 
were  given  full  authority  to  appoint  officers  whose  duty  should  be  to  rig- 
idly inquire  into  all  failures  to  comply  with  the  law.  When  such  persons 
were  found,  these  officers  should  warn  the  delinquents  to  comply  with 
the  law  within  a  specified  time,  and  if  such  persons  failed  to  heed  the 
warning  the  officers  were  to  institute  legal  proceedings  to  require  compli- 
ance. By  the  act  of  1S71  Boards  of  Guardians  were  required  to  appoint 
such  officers.  The  epidemic  of  small-pox  commenced  in  the  latter  part 
of  1870,  and  we  are  told  that  "  only  a  portion  of  the  population  in  Eng- 
land under  five  years  of  age  was  within  the  operation  of  the  act  of  1S67. 
During  the  continuance  of  the  epidemic  a  larger  proportion  came  under 
its  provisions,  and  some  came  also  under  the  provisions  of  the  act  of 
187 1.  The  result  was  manifested  in  a  reduction  of  the  jjroportionate 
small-pox  mortality  under  five  years  of  age  from  fifty-five  per  cent,  of  the 
entire  mortality  from  that  cause  to  thirty-three  and  one  half  per  cent,  in 
1 77 1 '  an^  to  thirty  per  cent,  in  1872.  The  act  of  1867,  being  in  some  of 
its  most  important  requirements  permissive  only,  had  been  carried  out 
with  very  various  degrees  of  efficiency  by  different  local  authorities.  In 
those  places  in  which  the  action  taken  under  it  had  been  tardy  and  inef- 
fective, the  mortality  in  young  children  amounted  to  or  approached  its 
old  proportions;  in  those  places  in  which  such  action  had  been  com- 
menced immediately  on  the  act  coming  into  operation,  and  been  steadily 
continued,  a  remarkable  diminution  in  that  proportion  was  observed."1 

LONDON. 

Anti-vaccinists  gleefully  ask,  How  about  the  small-pox  death-rate  of 
London  in  1870-73?  Let  us  examine  into  the  matter.  For  twenty  years 
prior  to  1871,  when  the  authorities  provided  gratuitous  vaccination,  but 
when  compulsion  was  really  nominal,  the  small-pox  death-rate  of  chil- 
dren under  five  years  of  age  was  more  than  50  per  cent,  of  the  total 
small-pox  death-rate.  From  1S51-60  it  was  59.5  per  cent.,  and  from 
1861-70  it  was  54.3.  In  1S71  and  1872,  notwithstanding  the  negligence 
of  the  authorities  of  some  of  the  unions  in  relation  to  enforcing  vaccina- 
tion, the  average  annual  small-pox  death-rate  of  children  under  five 
years  of  age  to  the  total  small-pox  mortality  was  36.7.  In  the  epidemic 
of  1S81  children  under  five  years  of  age  contributed  only  27.8  per  cent, 
of  the  total  small-pox  mortality  of  London.2  In  1872,  in  Great  Britain, 
only  85  per  cent,  of  the  births  were  certified  as  successfully  vaccinated. 
Deducting  the  percentage  of  children  having  died  before  being  vaccin- 
ated, the  percentage  vaccinated  to  the  total  births  living  was  a.4^per 
cent.,  certified  as  successfully  vaccinated.  But  let  us  compare  the  rela- 
tive death-rates  from  small-pox  in  London,  in  tiie  epidemic  of  small-pox 
for  the  year  ending  May  29,  1S81,  between  the  vaccinated  and  unvacci- 

1  Dr.  Sca/on's  Report  in  Report  of  Medical  Officer  of  Privy  Council,  1874. 

2  Eleventh  Annual  Report  of  Medical  Officer  of  the  Local  Government  Board. 
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nated.  Here  is  the  table  taken  from  the  Eleventh  Annual  Report  of  the 
Local  Government  Board,  1SS1-S2  : 


Death  rate  of  people  of  subjoined  ages. 

Per  million  of  each  age 
of  the  vaccinated 
class. 

Per  million  of  each  age 
of  the  unvaccinated 
class. 

90 

3.35° 

61 

4,520 

Under  5  years,  

4°Va 

5.95° 

SCOTLAND. 

How  about  Scotland?  Air.  P.  A.  Taylor  makes  himself  happy  over 
the  failures  of  compulsory  vaccination  in  Scotland.  Upon  what  is  his 
opinion  based?  Let  us  see.  Here  is  a  fair  test,  for  the  compulsory  vac- 
cination law  of  Scotland  was  enacted  January  1,  1S64,  and  from  that  date 
to  December  31,  1S71,  the  report  of  the  registtff^general  for  Scotland 
states,  that  after  a  deduction  had  been  made  of  all  children  who  had  died 
before  they  could  be  vaccinated,  96^  per  cent,  of  all  children  alive  were 
certified  as  having  been  successfully  vaccinated.  One  per  cent,  was  certi- 
fied as  being  in  such  health  as  to  prevent  vaccination,  or  having  been 
repeatedly  tried  and  found  insusceptible,  and  2^  per  cent,  unaccounted 
for  on  the  registers.  From  this  it  appears  that  the  children  jn  Scotland 
under  seven  years  of  age  were  protected  by  vaccination  to  a  remarkable 
degree.  Rut,  as  has  been  well  said,  "  it  is  equally  obvious  that  the  whole 
infantile  population  cannot  be  universally  vaccinated,  nor  constitute  a 
class  among  whom,  if  small-pox  prevail  in  the  country,  there  could  be 
any  reasonable  expectation  of  meeting  with  complete  exemption  from 
that  disease,  for  it  includes  (1)  all  who  are  under  the  age  by  which  vac- 
cination is  enforceable,  of  whom,  of  course,  a  very  large  proportion 
would  remain  unvaccinated  ;  (2)  not  a  few  somewhat  above  that  age 
still  remaining  unvaccinated,  from  the  carelessness  of  their  parents  in 
neglecting  to  have  the  vaccination  done  till  they  had  received  legal  notice 
of  warning,  and  risking  it,  probably,  for  some  time  after  that;  (3)  chil- 
dren in  whom  there  was  postponement  of  vaccination  on  account  of  their 
state  of  health;  and  (4)  many,  doubtless,  still  unprotected  among  the 
cases  which  had  appeared  in  each  year's  return  as  '  postponed,'  '  insus- 
ceptible,' or  '  unaccounted  for.'  Now,  as  there  arc  nearly  120,000  chil- 
dren born  in  Scotland  every  year,  who,  until  they  are  six  months  old,  do 
not  come  under  the  operation  of  the  law  ;  as  there  are  about  1 ,000  of 
each  year's  births  carried  on  as  '  postponed  '  or.  '  insusceptible  ; '  and  as 
there  are  about  2,500  annually  respecting  whom  nothing  is  known, — it  is 
quite  certain  that  there  must  always,  at  any  given  time,  be,  among  the 
young  population  of  Scotland,  extremely  well  protected  as  it  is  on  the 
whole,  a  considerable  actual  number  of  unvaccinated  children." 
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Now  for  the  results  of  this  unprecedented  vaccination  in  a  community 
of  civilians.  From  year  to  year,  prior  to  compulsory  vaccination,  the 
average  annual  small-pox  mortality  in  children  under  five  years  of  age 
amounted  to  74  per  cent,  of  the  total  small-pox  mortality  in  Scotland. 
To  fairly  test  the  prophylaxis  afforded  by  compulsory  vaccination,  we 
must  take  the  children  under  seven  years  of  age,  the  epidemic  having 
begun  in  1S71.  The  returns  of  the  registffcgeneral  are  only  divided  as 
follows:  Those  under  5  years  of  age,  5  to  20,  20  to  60,  and  those  above 
60  years  of  age.  We  therefore  take  those  under  five  years  of  age,  they 
being  only  those  which  can  be  used  to  test  the  value  of  compulsory  vac- 
cination. From  the  enactment  of  the  compulsory  law  in  1864,  the  mor- 
tality of  this  class  steadily  declined  from  74  per  cent,  of  the  total  small- 
pox mortality,  until  in  the  epidemic  of  1S71  it  was  for  the  whole  of 
Scotland  just  21.4  of  the  total  small-pox  mortality.  The  mortality  for 
the  whole  of  Scotland  had  not  been  ascertained  when  Dr.  Seaton  (from 
whose  reports  these  data  are  extracted)  rendered  his  report  in  1874.  But 
let  us  take  the  eight  principal  towns  of  Scotland,  from  which  to  derive 
further  information  on  the  subject. 

Small-Pox  Deaths  in  the  Principal  Towns  of  Scotland. 


Deaths  under  5  years 

Year. 

At  all  ages. 

Under  5  years  of  age. 

of  age  :  per  cent,  of 
total  deaths. 

886 

195 

22 

1.537 

362 

23-5 

1873  

467 

124 

26.5 

1874,  to  June  inclusive,  . 

302 

69 

22.8 

Total,  314  years,  .    .  . 

?»l92 

7  So 

23-5 

Well  may  the  register-general,  in  his  report  for  1S72,  say,  in  his  com- 
ments on  that  year,—"  If  the  same  relative  mortality  had  taken  place  in 
children  at  that  age  (under  five  years)  as  occurred  during  the  previous 
epidemics,  when  they  were  less  efficiently  protected  by  vaccination,  in- 
stead of  only  362  children  under  five  years  of  age  having  died  from  small- 
pox in  the  eight  towns  during  1872,  3,370  would  have  died.  The 
enforcement  of  the  vaccination  act,  therefore,  during  the  seven  previous 
years,  appears  to  have  had  the  effect,  in  these  eight  towns  alone,  of  sav- 
ina  the  lives  of  upwards  of  3,000  children."  So  much  for  the  direct 
proof  from  the  history  of  Scotland  as  to  the  beneficent  effects  of  compul- 
sory vaccination.  Now  let  us  compare  the  relative  mortality  of  children 
under  five  years  of  age  in  Scotland  with  other  countries.  A  glance  at 
the  following  table  will  show  the  superior  effects  of  the  law  of  Scotland  : 

«  Sertoli's  Report,  1874,  already  referred  to. 
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Towns,  or  groups  of  towns,  compared. 


Eight  principal  towns  of  Scotland  (popula- 
tion 1,083,750),  i87i-'74  

Berlin  (population  882,569),  iS7i-'72,  .  . 

Hamburgh  (population  338,974),  l87i-'72, 

Leipsic  (population  106,925),  187 1,  .    .  . 

Eight  principal  towns  of  Holland  (popula- 
tion 693,080),  i870-'72,  


Actual  small-pox  deaths 
under  5  years  of  age 
during  the  whole  pe- 
riod of  the  epidemic 
in  each  town  or 
group  of  towns. 

Small-pox  deaths  under 
5  years  of  age  during 
the  whole  period  of 
the  epidemic  for 
equivalent  population 
of  1,000,000  of  all 
ages. 

750 

692 

2.837 

3.448 

1.938 

5.7 17 

659 

6,200 

4.474 

6,445 

Compare  next  the  small-pox  mortality  under  five  years  of  age  with 
the  population  living  under  that  age,  respectively,  in  the  various  towns 
or  groups  of  towns.1 


Towns,  or  groups  of  towns, 
compared. 


Chief  towns  of  Scotland  (3y2 
years),  

Berlin  (2  years),  .... 

Leipsic  (1  year),  .... 


Population  living 
under  5  years  of 
age. 


147.433 
88,093 

8,545 


Small-pox  deaths  un- 
der 5  years  old  dur- 
ing the  entire  pe- 
riod of  the  epi- 
demic in  each 
place. 


75° 
2,837 
65 


Small-pox  deaths  un- 
der 5  years  of  age 
during  the  whole 
period  of  the  epi- 
demic for  equiva- 
lent populations  of 
100,000  children 
under  that  age. 


508 
3,200 
7,712 


These  are  the  only  towns  in  which  the  data  for  this  last  table  were  at 
hand  for  comparison  when  the  table  was  formed  in  1S74.  Assuredly 
there  must  be  some  patent  reason  for  this  variable  death-rate  of  infantile 
populations  in  the  countries  having  compulsory  vaccination  laws.  Let 
us  try  and  find  it.  A  brief  review  of  the  law,  together  with  the  manner 
of  its  enforcement  in  the  respective  places,  will  perhaps  enable  us  to  solve 
the  problem. 

(1)  Scotland. — We  have  just  seen  the  wonderful  utility  of  compulsory 
vaccination  in  Scotland  in  comparison  with  the  other  countries  specified 
in  the  tables  just  given.  The  law  is  stringently  enforced,  and  the 
machinery  therefor  is  complete,  as  evidenced  by  a  vaccinated  population 
under  five  years  of  age  of  96^  per  cent. 

(2)  Berlin. — In  Berlin  the  law  required  that  all  children  should  be 

1  Section's  Report,  1874,  already  referred  to. 
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vaccinated  at  one  year  of  age.  No  penalty,  however,  is  attached  to  neg- 
lect to  comply  with  the  law,  unless  small-pox  follows  such  neglect.  The 
delinquents  were  rarely  prosecuted,  and  a  good  proportion  failed  to  have 
their  children  vaccinated  until  they  attained  school  age.  All  children 
seeking  admittance  to  the  public  schools  had  to  present  a  certificate  of 
successful  vaccination  before  being  received  therein.  Dr.  Guttstadt,  in 
1873,  attributed  the  high  mortality  in  Berlin  in  the  epidemic  ( 1S71— '72) 
to  a  large  accumulated  number  of  children,  whose  parents  had  failed  to 
have  them  vaccinated  at  one  year  of  age,  as  required  by  law. 

(3)  Hamburgh. — There  was  not  at  the  time  of  the  outbreak  of  the 
epidemic  any  compulsory  law,  and  no  means  to  prevent  parents  from 
neglecting  to  have  their  children  vaccinated,  except  a  law  which  required 
all  children  applying  for  places  in  the  public  schools  to  produce  a  certifi- 
cate of  successful  vaccination.  Therefore  it  was  common  to  find  chil- 
dren who  had  attained  two  years  of  age,  and  often  seven  or  eight  years, 
before  vaccination  was  attempted.  This  large  residuum  of  unvaccinated 
children  is  sufficient  to  account  for  the  greater  prevalence  of  small-pox  in 
Hamburgh  than  in  those  of  Scotland. 

(4)  Lcipsic.   \  The  same  is  substantially  true  of  these  as  in  Ham- 

(5)  Holland.  S  burgh. 

IRELAND. 

What  of  compulsory  vaccination  in  this  country?  triumphantly  ask  the 
anti-vaccinists.  Let  us  test  it  first  upon  the  children  under  five  years  of 
age,  the  class  whom  primarily  the  law  was  intended  to  protect.  The 
compulsory  vaccination  act  of  Ireland  came  of  force  January  1,  1864. 
The  machinery  for  registration  of  compliances  with  the  law,  as  well  as 
the  lack  of  officers  to  warn  delinquent  parents  whose  children  remained 
unvaccinated  beyond  the  prescribed  age  (six  months),  and  to  take  the 
necessary  steps  to  enforce  compliance  with  the  law,  shows  the  act  to  be 
more  defective  than  that  of  Scotland. 

By  the  report  of  the  public  vaccinators  to  the  local  government  board 
of  Ireland,  compared  with  the  register  of  births  from  1865  to  1S72  in- 
clusive, it  is  shown  that  Si  per  cent,  of  the  births  were  vaccinated  by  the 
public  vaccinators.  (The  public  vaccinators  do  almost  the  entire  vacci- 
nations in  Ireland,  except  in  the  large  towns.)  In  Scotland  the  percent- 
age of  these  vaccinations  has  been  shown  to  be  96^  of  every  100  births. 
We  therefore  see  that  in  Ireland  there  is  always  a  very  large  residuum  of 
unvaccinated  children,  there  being,  in  1S72,  33,440  children  who  were  not 
vaccinated  until  they  had  attained  one  year  of  age.  In  1873  there  were 
19,258  such  cases.  Let  us  now  compare  the  small-pox  death-rate  of  this 
class  with  the  total  small-pox  mortality  of  the  periods  anterior  and  sub- 
sequent to  the  compulsory  act.  Seventy-nine  per  cent,  of  the  total 
small-pox  mortality  of  Ireland  was  in  children  under  five  years  of  age,  as 
shown  in  the  report  of  the  epidemiological  society  in  1853.  Under  the 
medical  charities  act,  and  the  act  of  1858,  the  public  vaccinators  had 
been  enabled  to  reduce  this  percentage  to  75.    By  the  operation  of  the 
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compulsory  vaccination  act,  in  1865  and  1S66,  the  percentage  of  this 
class  of  deaths  was  reduced  to  50.  From  1S66  to  1871  small-pox  was 
almost  wholly  absent  from  Ireland.  When  the  epidemic  of  small-pox 
began  in  1871,  it  found  the  children  under  seven  years  old  remarkably 
well  vaccinated,  and  as  a  consequence  we  find  the  percentage  of  deaths 
in  this  class  as  follows:  1S71 ,  20.5,  and  in  1872,  25  per  cent,  of  the  total 
small-pox  mortality. 

Now  let  us  take  Dublin,  one  of  the  cities  especially  pointed  out  by 
anti-vaccinists  as  an  illustration  of  the  utter  failure  of  compulsory  vacci- 
nation. In  Dublin,  in  the  two  years  in  which  the  epidemic  prevailed, 
there  were  1,557  deaths  from  small-pox.  Of  this  number  362,  or  23  per 
cent.,  were  in  children  under  five  years  old.  Dr.  Seaton  was  unable  to 
give  the  proportion  which  these  362  deaths  bear  to  the  total  population 
living  under  five  years  of  age.  But  he  shows  the  comparative  mortality 
to  the  whole  population  of  Dublin,  and  contrasts  these  with  the  following 
places.  The  deaths  under  five  years  of  age  per  million  of  living  popula- 
tion in  each  place  were  as  follows : 

Dublin,   1,150 

Eight  principal  towns  of  Scotland   692 

Dundee,   I>534 

Berlin,   3,448 

Hamburgh,   Si?1 7 

Leipsic,   6,200 

Chief  towns  of  Holland,   6,455 

Let  us  see  what  has  been  the  result  of  compulsory  vaccination  upon  the 
whole  population  of  Ireland.  From  the  census  taken  in  1841  it  was 
shown  that  for  the  previous  ten  years  small-pox  was  the  second  most 
fatal  disease  in  Ireland.  The  deaths  in  that  period  of  time  were  58,000. 
When  the  census  was  taken  in  1S51  it  was  found  to  be  the  third  most 
fatal  disease.  For  nineteen  years  previous  to  the  act  of  1S63,  the  aver- 
age annual  mortality  from  small-pox  was,  as  shown  in  the  twenty-first 
annual  report  of  the  poor  law  commissioners  for  Ireland,  2,6_}o.  The 
compulsory  vaccination  act  of  1S63  came  of  force  at  the  time  of  decline 
of  a  considerable  epidemic.  During  the  first  year,  which,  it  must  be 
admitted,  was  too  soon  to  be  fairly  claimed  as  wholly  consequent  upon 
the  operation  of  the  act,  the  deaths  from  small-pox  were  854.  From 
1865  to  1S70,  inclusive,  the  small-pox  mortality  had  fallen  to  such  an 
extent  as  to  be  without  precedent  in  the  history  of  Ireland,  being  for  the 
six  years  respectively  347,  180,  20,  19,  20,  and  32.  In  the  epidemic  of 
1 87 1  —'72  the  deaths  from  small-pox  were  665  in  i87i,and  3,24s  in  1S72. 
Now  let  us  compare  the  small-pox  mortality  of  Ireland  previous  and  sub- 
sequent to  compulsory  vaccination,  and  see  what  will  be  the  result  of  the 
investigation.  For  nineteen  years  previous  to  compulsory  vaccination 
the  average  annual  deaths  from  small-pox  were  2,624;  for  ten  years  sub- 
sequent to  compulsory  vaccination  the  annual  small-pox  deaths  were 
583. 1    Therefore  we  see  that  under  compulsory  vaccination  for  the  ten 

1  See  Scaton's  Report,  1874. 
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years  of  its  operation,  as  compared  with  the  nineteen  years  anterior  to  it, 
the  deaths  were  not  a  fourth  of  those  in  the  non-compulsory  period. 

Your  committee  has  no  hesitation  in  saying  that,  even  in  the  trying 
period  of  this  unexpected  and  malignant  epidemic,  the  compulsory  vac- 
cination laws  of  Great  Britain  have  been  a  decided  success,  and  have 
saved  thousands  of  lives,  which  would  have  been  sacrificed  to  small-pox 
but  for  its  beneficent  provisions.  Especially  is  this  true  of  the  helpless 
infant  population,  which  by  its  very  helplessness  is  the  more  entitled  to 
the  fostering  care  of  the  nation. 

All  of  which  is  respectfully  submitted, 

Eugene  Foster,  M.D., 

Augusta,  Ga. 
E.  L.  Griffin,  M.  D., 

Fond  du  Lac,  Wis. 
Oscar  C.  DeWolf,  M.  D., 

Chicago,  III. 
Geo.  Homan,  M.D., 

St.  Loziis,  Mo. 
Same.  W.  Abbott,  M.  D., 

Wakefield,  Mass. 
E.  H.  James,  M.  D., 

New  York  City. 
Thomas  F.  Wood,  M.D., 

Wilmington,  N.  C. 


EFFICIENCY  AND  SAFETY  OF  VACCINATION. 

(Supplementary  Report.) 

From  the  discussions  of  the  preliminary  reports  of  committee  on  com- 
pulsory vaccination,  to  be  found  in  proceedings  of  last  two  meetings,  it 
seems  that  it  was  desired  of  this  committee  to  consider  and  answer  the 
objections  urged  against  vaccination  by  anti-vaccinists.  The  alleged 
inefficiency  and  dangers  of  vaccination  have  in  some  respects  greatly 
retarded  the  cause  of  vaccination,  and  these  allegations  should  be  fully 
and  honestly  examined.  To  this  purpose  the  following  supplemental 
report  is  offered,  especially  as  the  report  only  deals  with  the  question  of 
efficiency  of  vaccination  under  its  most  trying  ordeals. 

Mr.  P.  A.  Silfestrom  (whom  the  Vaccination  Enquirer,  the  journal 
of  the  anti-vaccinists,  says  is  "  one  who  has  mastered  the  vaccination 
question")  says, — 

"  It  has  been  proved, — 

"  i.  That  disease  (especially  erysipelas  and  syphilis)  and  death  have 
not  infrequently  been  observed  to  result  from  vaccination." 
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[Mr.  P.  A.  Taylor,  m.  p.  (another  leader  of  the  anti-vaccinists) ,  says, — 
"Not  tens,  but  hundreds  and  thousands,  of  persons  in  this  country 

(England)  have  mourned  the  death  or  ruined  health  of  their  children 

through  the  results  of  vaccination."] 

2.  "That  the  practice  of  vaccination  affords  no  national  protection 
from  small-pox,  and  has  had  no  effect  whatever  in  preventing  or  dimin- 
ishing small-pox  epidemics. 

3.  "  That  the  mortality  among  vaccinated  small-pox  patients  is  as 
great  as  among  unvaccinated. 

4.  "  That  small-pox  mortality  has  exercised  no  perceptible  influence 
on  the  average  general  mortality." 

These  propositions  will  be  reviewed  in  the  following  examination  : 

HISTORY  OF  SMALL-POX  PRIOR  TO  VACCINATION. 

In  order  to  an  intelligent  presentation  of  the  subject,  it  is  necessary 
that  we  take  a  hasty  glance  at  the  history  of  small-pox  prior  to  inocula- 
tion and  vaccination. 

For  centuries  prior  to  vaccination  small- pox  had  been  justly  regarded 
as  the  king  of  fatal  diseases.  We  are  told  by  M.  de  LaCondomine  that 
small-pox  was  the  cause  of  one  tenth  of  all  the  deaths  among  mankind. 
He  further  says, — "Among  those  who  outlive  it,  many  either  totally  or 
partially  lose  their  sight  or  hearing  ;  many  are  left  consumptive,  weakly, 
sickly,  or  maimed  ;  many  are  disfigured  for  life  by  horrid  scars,  and  be- 
come shocking  objects  to  those  who  approach  them.  Immense  numbers 
lose  their  eyesight  by  it."  Half  a  million  deaths  were  annually  caused 
in  Europe  from  small-pox  prior  to  the  discovery  of  vaccination.  Macau- 
lay,  in  speaking  of  small-pox  in  England,  says, — "The  havoc  of  the 
plague  had  been  far  more  rapid,  but  the  plague  visited  our  shores  only 
once  or  twice  within  living  memory  ;  but  the  small-pox  was  always  pres- 
ent, filling  the  churchyards  with  corpses,  leaving  on  those  whose  lives 
it  spares  the  hideous  traces  of  its  power,  turning  the  babe  into  a  change- 
ling at  which  the  mother  shuddered,  and  making  the  eyes  and  cheeks  of 
the  betrothed  maiden  objects  of  horror  to  her  lover." 

Rosen  says  that  in  Sweden  one  tenth  of  all  the  deaths  was  from  small- 
pox. We  are  assured  that  that  this  disease  concurred  with  fire  and  sword, 
and  famine  and  blood-hounds,  to  complete  the  depopulation  of  St.  Do- 
mingo. 

In  the  sixteenth  century  small-pox  fell  upon  Mexico,  and  in  a  few 
years  three  million  five  hundred  thousand  of  the  population  yielded  up 
their  lives  to  it,  leaving  in  some  places  scarcely  enough  people  alive  to 
bury  the  dead.  Brazil,  in  1653,  was  invaded  by  small-pox,  and  in  some 
instances  whole  races  of  men  were  carried  to  their  graves  by  it.  The 
Province  of  Quito,  in  a  few  years,  lost  one  hundred  thousand  of  her 
Indian  population  by  this  one  disease.  In  1707  Iceland  was  invaded  by 
small-pox,  and  desolation  and  ruin  followed  in  its  wake  for  years,  caus- 
ing in  1707  the  death  of  eighteen  thousand  out  of  a  total  population  of 
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fifty  thousand.  The  fearful  fatality  of  the  disease  is  evidenced  by  the 
following  extract:  "In  one  island  they  found  one  girl,  with  the  small- 
pox on  her,  and  her  three  little  brothers :  the  father  having  first  buried 
all  the  people  in  the  place,  had  laid  himself  and  his  smallest  sick  child 
in  the  grave,  'raised  with  stones,  and  ordered  the  girl  to  cover  him." 
Greenland,  in  1734,  lost  more  than  two  thirds  of  her  population  by 
small-pox.  We  are  told,  also,  that  one  sixth  of  the  inhabitants  of  Cey- 
lon died  of  small-pox.  Siberia  has  nearly  an  equally  blood-curdling 
history.  Kamschatka  has  felt  a  like  heavy  hand  from  this  terrible  dis- 
ease. One  tenth  of  all  the  deaths  in  France,  prior  to  vaccination,  were 
from  small-pox.  This  country  has  been  most  cruelly  and  fearfully 
scourged  by  small-pox,  the  details  of  which  must  be  too  well  known  to 
need  repetition  here.  Whole  tribes  of  our  Indian  population  were  swept 
out  of  existence  by  it.  Europe,  in  the  century  preceding  the  discovery 
of  vaccination,  lost  in  deaths  from  small-pox  50,000,000  of  her  popula- 
tion. But  it  is  unnecessary  to  sicken  the  heart  with  recital  of  such  de- 
tails. Enough  has  been  presented  to  justify  Macaulay  in  calling  small- 
pox "the  most  terrible  of  all  the  ministers  of  death."  Suffice  it  to  say, 
small-pox  prevailed  in  all  countries,  spared  neither  the  babe  at  the  breast, 
the  youth,  nor  maiden,  the  father  nor  mother,  the  priest  nor  layman,  nor 
the  white  heads  of  the  old  and  trembling  man  or  woman,  for  it  was  re- 
morseless in  the  vigor  with  which  it  swept  the  aged  into  the  grave. 
Whenever  and  wherever  it  appeared  in  the  past,  in  a  community  unpro- 
tected by  vaccination,  it  is  well  described  by  Alexander  McKenzie,  i.  e., — 
"  It  was  as  a  fire  consuming  the  dry  grass  of  the  field.  The  infection 
spread  with  a  rapidity  which  no  flight  could  escape,  and  with  a  fatal 
effect  which  nothing  could  resist."  McKenzie  says  of  the  Indians, — "  It 
was  not  uncommon  for  the  father  of  a  family  whom  the  infection  had  not 
reached,  to  call  them  around  him,  to  represent  the  cruel  sufferings  and 
horrid  fate  of  their  relations  from  the  influence  of  some  evil  spirit  who 
was  preparing  to  extirpate  their  race,  and  to  incite  them  to  baffle  death, 
with  all  its  horrors,  by  their  own  poniards.  At  the  same  time,  if  their 
hearts  failed  them  in  this  necessary  act,  he  was  himself  ready  to  perform 
the  deed  of  mercy  with  his  own  hand,  as  the  last  act  of  affection,  and 
instantly  to  follow  them  to  the  common  place  of  rest  and  refuge  from 
human  evil." 

After  centuries  of  havoc  from  small-pox,  variolous  inoculation  was 
introduced,  and  the  mortality  per  thousand  greatly  lessened.  But  it 
was  reserved  for  the  philosophical  mind  of  the  immortal  Tenner  to  evolve 
from  the  story  of  the  humble  milk-maids  of  a  country  district  of  England 
the  simple,  harmless,  and  glorious  discovery  of  vaccination.  Upon  hear- 
ing the  story  of  the  milk-maids,  their  assertions  of  the  protective  powers 
of  cow-pox  against  small-pox  made  an  impression  upon  his  mind  which 
was  the  source  of  much  thought.  Believing  in  the  possibilities  of  vac- 
cination, he  so  persistently  brought  the  subject  to  the  attention  of  the 
medical  society  of  which  he  was  a  member,  that  he  was  threatened  with 
expulsion  as  a  bore.    The  year  1796  was  the  birthday  of  vaccination. 
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With  the  scoffings  and  tauntings  of  the  populace,  who,  in  the  recess  of 
his  great  heart  he  so  yearned  to  benefit,  called  a  villain  for  attempting  to 
engraft  the  disease  of  the  brute  upon  the  human  system,  met  with  the 
assertion  that  small-pox  was  a  necessary  process  of  depuration  to  the 
blood,  and  that  death  should  be  visited  upon  him  for  his  brazen  impu- 
dence, Jenner  dared  to  defend  the  right,  and  gave  through  his  trials  and 
sorrows  to  the  world,  without  money  and  without  price,  the  greatest 
blessing  mankind  has  ever  known.  With  all  the  violent  opposition 
which  he  was  daily  meeting,  Jenner  never  flagged  in  his  efforts  to  force 
this  blessing  upon  his  fellow-man.  Being  invited  to  test  his  discovery, 
he  gladlv  accepted  the  invitation.  After  vaccinating  a  number  of  per- 
sons, and  they  going  through  the  genuine  vaccine  disease,  he  subsequently 
inoculated  them  with  the  virus  of  small-pox,  and  failed  to  develop  small- 
pox in  a  single  one  of  them.  Within  six  years  of  this  demonstration, 
vaccination  was  known  and  practised  in  nearly  every  portion  of  the  world. 

VACCINAL  SYPHILIS. 

Let  us  now  consider  this  objection  to  vaccination,  i.  <?.,  transmission 
of  diseases,  such  as  syphilis,  scrofula,  consumption,  etc.  This  is  a 
weighty  and  momentous  objection,  if  it  can  be  demonstrated  by  reliable 
investigation  that  either  of  these  diseases  occurs  frequently  as  the  result 
of  vaccination.  In  the  discussion  of  this  question  we  shall  deal  almost 
exclusively  with  the  production  of  vaccinal  syphilis,  as  this  is  the  great 
bug-bear  used  to  prejudice  the  populace  against  vaccination.  We  are  told 
by  vaccinophobists  that  syphilis  has  been  thus  transmitted  to  thousands 
upon  thousands  of  persons.  Indeed,  if  one  listened  to  their  insane  delu- 
sions, he  would  imagine  that  our  race  is  but  a  seething  mass  of  syphilitic 
putridity,  caused  by  a  horrid  little  operation  called  vaccination.  It  does 
seem  that  these  deluded  dwellers  in  "  Fool's  Paradise"  are  ready  to 
make  any  sort  of  statements  to  sustain  their  opposition  to  this  measure, 
and  the  more  improbable  and  untruthful  the  statement  the  louder  they 
proclaim  it.  The  charge  of  such  transmission  is  older  than  vaccination, 
for  it  was  urged  as  an  objection  against  inoculation  prior  to  the  discovery 
of  vaccination. 

Now  to  an  examination  of  the  charge  of  transmission  of  syphilis  by 
vaccination. 

The  medical  literature  of  every  civilized  nation  has  been  ransacked  for 
the  purpose  of  substantiating  this  charge.  "  The  London  Society  for 
the  Abolition  of  Compulsory  Vaccination,"  ever  active  in  seeking  and 
disseminating  all  information  detrimental  to  the  cause  of  vaccination, 
has  put  together  all  cases  of  alleged  vaccinal  syphilis  which  its  active 
investigators  could  hear  of.  Here  is  the  original  paper  from  that  so- 
ciety, received  by  one  of  your  committee  within  the  past  six  months, 
i.  e., — 
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VACCINO-SYPHILIS. 


The  following  is  a  list  of  authenticated  and  published  cases1  of  trans- 
mission of  this  one  disease  alone  : 

Lancereaux  has  published  the  following  cases  of  vaccino-syphilis : 


By  Cerioli,  . 

AO 

By  Ivecoci, 

2 

I 

"  Tassani,     .    .  . 

46 

"   Galligo,    .    .  . 

•  H 

"   Herard,     .  . 

.    .  1 

"   Surgeon  B.,    .    .  . 

19 

At  Rivalta,    .    .  . 

.  46 

"   Adelasio,   .  . 

.    .  2 

"   Hiibner,    .    .    .  . 

8 

By  Trousseau,    .  . 

1 

"   Monell,  .    .  . 

"   Marcolini,  .    .    .  . 

40 

"    Maronni,  .    .  . 

•  34 

"   Devergie, .    .  . 

1 

Total,     .    .  . 

■    •  258 

To  these  may  be 

adde 

d  the  following : 

By  Hutchinson,    .  . 

24 

At  Lebus  

,  18 

.    .  52 

"  T.  Smith,  .    .  . 

1 

By  Depaul,    .    .  . 

•  59 

"  Cullimore,  .  . 

•  •  '.i 

"  Hulke  

1 

"  Sebastian,     .  . 

1 

■  ■  58 

"   Oldham,    .    .  . 

3 

"  Collins,    .    .  . 

.  2 

Total,  ... 

•  •  478 

M.  Briquet  appropriately  says, — "A  competent  observer,  and  a  com- 
plete observation,  reported  with  such  details  as  render  the  statements 
capable  of  being  checked  by  the  reader,  are  indispensable  requisites  for 
establishing  the  reality  of  an  ordinary  fact  in  medicine  ;  and  if  for  estab- 
lishing an  ordinary  fact,  how  much  more  when  the  facts  alleged  are  con- 
fessedly so  rare,  and  so  contrary  to  all  previous  experience,  as  these 
must  be  admitted  to  be."  To  correctly  investigate  the  question  of  vacci- 
nal syphilis,  we  must  first  determine  the  question  of  inoculation  of  the 
lesions  of  secondary  syphilis.  Experiments  by  competent  observers  have 
demonstrated  that  condylomata,  ulcerated  tubercles,  psydracious  pus- 
tules of  ecthyma,  pustules  of  acne,  mucous  patches,  and  the  blood  of 
syphilitic  subjects,  may  be  inoculated  into  the  constitution  of  the  person 
not  already  infected  with  syphilis.  Now,  it  is  an  admitted  principle  in 
the  teachings  of  syphilography  that  the  secretions  from  pathological 
lesions,  not  themselves  syphilitic,  although  occurring  upon  the  bodies  of 
syphilitic  persons,  do  not  contain  the  virus  of  syphilis,  unless  admixed 
with  blood.  Gonorrhoea  upon  a  syphilitic  patient  reproduces  gonorrhoea 
by  inoculation,  and  not  syphilis  ;  and  the  same  is  true  of  chancroid.  All 
of  these  lesions  of  secondary  syphilis,  except  the  blood,  may  be  elimi- 
nated from  this  discussion,  for  we  cannot  imagine  how  any  other  of  them 
could  contaminate  vaccine  matter  in  its  rational  propagation. 

Is  the  effort  to  inoculate  a  healthy  person  with  syphilitic  blood  invari- 
ably successful  ?  and,  if  not,  what  proportion  of  success  will  attend  these 
efforts?  The  following  presents  the  results  of  all  such  efforts  to  be  found 
detailed  in  the  most  authoritative  works  upon  syphilis : 


1  These  cases  have  been  fully  examined,  and  a  brief  analysis  of  some  of  them  will  be  presented 
further  on. 


REPORT  ON  COMPULSORY  VACCINATION.  2 59 


Name  of  experimenter. 

Number  of  in- 
oculations. 

With  success. 

Without  success. 

Anonymous  Surgeon  of  the  Palatine,  . 

9 

3 

6 

Waller  

I 

I 

Gilbert,  

I 

1 

•         ■         a         ■  . 

5 

1 

4 

1 

1 

Thiry,  

4 

4 

3 

3 

20 

20 

Total,  

44 

7 

37 

Thus,  gentlemen,  we  see  that  where  intelligent  physicians,  bold 
enough  to  test  the  matter,  after  deliberately  and  carefully  endeavoring  to 
produce  syphilitic  infection  by  inoculating  healthy  subjects  with  syphi- 
litic blood,  failed  in  84  per  cent,  of  all  such  efforts,  only  those  efforts 
were  successful  where,  as  by  Pellizzari,  the  anonymous  surgeon  of  the 
Palatine,  Waller,  and  others,  large  surfaces  were  denuded,  and  syphilitic 
blood  in  large  quantities  kept  for  many  hours  to  the  denuded  spots. 

It  is,  of  course,  impossible  in  this  discussion  to  enter  into  an  extended 
or  minute  examination  of  the  cases  of  alleged  transmission  of  syphilis  by 
vaccination.  The  following  embraces  nearly  if  not  the  entire  list  of 
reporters  of  vaccinal  syphilis,  as  given  in  the  best  works  upon  syphilis, 
i.  e., — 


Name  of  reporter. 

Number  vacci- 
nated. 

Number  infected. 

Number  not  in- 
fected. 

46 

40 

6 

64 

46 

18 

24 

J9 

5 

8 

5 

I 

1 

40 

40 

2 

2 

2 

2 

14 

14 

63 

46 

17 

5 

4 

1 

34 

34 
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Name  of  reporter. 

Number  vacci- 
nated. 

Number  infected. 

Number  not  in- 
fected. 

I 

I 

I 

I 

I 

1 

Adelasio  

2 

26l 

Hutchinson's  Cases. 

Series  of  cases. 

Number  vacci- 
nated. 

Number  infected 
with  syphilis. 

Number  not  infect- 
ed with  syphilis. 

First,  

12 

10 

2 

26 

9 

17 

Third,  

!3 

1 

12 

Unknown. 

1 

Unknown. 

Fifth,  

2 

Sixth  

ti 

1 

tt 

It  is  absolutely  necessary,  in  an  "  investigation  of  alleged  cases  of  vac- 
cinal syphilis,  to  ascertain  (1)  whether  we  are  really  dealing  with  syphi- 
lis ;  (2)  whether,  if  this  be  so,  the  syphilis  is  not  hereditary,  and  a  mere 
coincidence  or  evolution  of  vaccination  ;  (3)  whether,  if  it  be  acquired 
syphilis,  this  has  not  some  other  origin,  unconnected  with  vaccination, 
or  attempt  to  vaccinate;  (4)  whether,  if  the  acquisition  of  syphilis  be 
reasonably  traceable  to  vaccination,  or  attempted  vaccination,  there  is 
evidence,  direct  or  presumable,  that  the  so-called  vaccination  had  been 
done  from  a  genuine  vaccine  vesicle,  and  that  the  products  of  that  vesicle 
had  not  been  mixed  with  some  of  the  inoculable  products  of  syphilis. 
Not  till  all  this  was  settled,  would  any  question  arise  about  admixture  of 
blood.  The  interest  and  importance,  after  all,  of  the  cases  in  which  vac- 
cination is  alleged  to  have  communicated  something  besides  its  own 
infection,  turn  entirely  upon  whether  the  vaccination  had  been  performed 
with  unmixed  lymph  of  genuine  vesicles — vesicles  about  which  no  com- 
petent person  would  make  a  mistake." 

Seaton  (Handbook  of  Vaccination)  appropriately  says, — "  It  must  obvi- 
ously be  impossible  to  discuss  at  length,  within  such  limits  as  in  a  general 
treatise  of  this  kind  could  be  allowed,  all  the  cases  that  have  been  cited 
as  evidences  of  the  communicability  of  syphilis  by  vaccination.  The 
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most  satisfactory  course  will  be  to  examine  carefully  three  or  four  cases, 
typical  of  the  kinds  of  proof  which  have  been  advanced  of  this  occur- 
rence." 

The  following  is  an  extract  from  his  review  of  alleged  cases  of  vacinal 
syphilis:  "(i)  An  epidemic  of  syphilis  reported  by  Cerioli  as  having 
occurred  in  1S21  (inquiry  made  eight  months  after  its  origin.  The  ac- 
count given  of  this  epidemic  is  of  the  loosest  kind  ;  it  was  not  proved,  or 
even  alleged,  that  the  child,  from  whom  the  lymph  supposed  to  have 
been  the  origin  of  the  outbreak  was  taken,  had  ever  had  syphilis)  ;  (2) 
another  epidemic  in  1841,  seen  also  by  Cerioli  (investigated  likewise 
after  a  very  long  lapse  of  time),  the  child  from  whom  the  lymph  was 
taken  never  had  syphilis  ;  but  it  was  said  that  a  year  before  his  father 
had  had  syphilis." 

Surgeon  B.  :  "  It  appears  that  in  a  town  in  Germany  twenty-four 
people,  belonging  to  different  families,  were  in  February,  1849  (some  on 
the  13th,  some  on  the  14th,  and  some  on  the  15th),  revaccinated,  as  they 
supposed,  by  him.  There  is  no  statement  of  vaccine  vesicles  having 
been  produced  in  one  of  the  cases  ;  but  at  the  end  of  three  or  four  weeks 
(i.  e.,  the  ordinary  period  of  incubation  of  syphilis),  ulcerations  of  a 
syphilitic  character  began  at  the  points  of  inoculation  in  nineteen  out  of 
twenty-four  persons  operated  on,  and  these  were  followed  in  due  course 
by  constitutional  syphilis.  Here  was  syphilis,  but  no  vaccination. 
What  could  have  been  the  cause  of  it?  The  vaccinator  who  was  incul- 
pated asserted  that  the  operations  were  all  done  with  lymph  from  a  child 
who  was  fort  et  sain,  and  who,  having  been  vaccinated  on  the  4th  of 
the  month,  had  regular  vaccinia.  We  shall  see  immediately  how  far 
this  statement  was  borne  out;  but  it  must  first  be  noted — and  is  an  illus- 
tration of  the  want  of  precision  generally  attending  these  accounts — that 
we  are  nowhere  distinctly  told  whether  the  so-called  vaccinations,  or 
any,  or  which  of  them,  were  done  direct  from  the  child,  or  whether  the 
stuff" taken  from  it  might  not  have  been  collected  on  glasses,  points,  or 
tubes.  For  all  that  appears  to  the  contrary,  there  was  at  least  the  pos- 
sibility of  a  mistake  (such  as  has  happened  many  times  with  regard  to 
the  matter  of  other  inoculable  diseases)  of  taking  lancets,  or  glasses,  or 
tubes  charged  with  one  kind  of  inoculable  matter  instead  of  another. 
But,  assuming  that  the  matter  used  came  from  the  source  indicated,  what 
was  the  state  of  this  source?  Though  it  was  said  to  be  from  an  infant 
fort  et  sain,  and  that  this  was  sura  bondammet  dcmontri  par  plusiers 
temoins,  a  different  account  was  given  by  other  witnesses  ;  and  a  doctor, 
who  saw  the  child  on  the  21st  of  February,  a  week  after  the  lymph  was 
taken  off"  it,  when  of  course  no  suspicion  of  anything  wrong  had  yet 
arisen,  testified  to  the  existence  of  some  erythematous  eruption,  which 
was  said  to  be  like  syphilitic  roseola,  and  it  died  on  the  24th,  three  days 
after  his  visit,  of  hydrocephalus.  But,  more  importantly,  what  was  the 
state  of  its  arm?  It  turned  out  that,  according  to  an  eye-witness,  there 
was  on  the  eighth  day  of  the  child's  vaccination  not  a  vestige  of  vesicles, 
aucune  trace  de  dozttons,  and  yet  two  days  later,  the  account  tells  us, 
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several  vaccinations  were  performed  from  it,  and  lymph  continued  to  be 
extracted  from  it  for  two  days." 

"  In  Hiibner's  case, — a  case  also  of  malpractice, — there  could  be  no 
doubt  of  some  children  having  been  syphilized,  but  no  investigation  of 
the  circumstances  was  made  till  eight  months  afterward,  and  the  account 
of  the  so-called  vaccinations  (in  most  of  which  it  is  quite  certain,  and 
admitted,  there  had  been  no  jiroper  vaccine  effect),  was  only  what  could 
be  got  from  the  statements  and  recollections,  at  that  interval  of  time,  of 
the  mothers." 

Trousseau's  case  :  "  A  young  woman  was  under  treatment  in  the 
wards  of  the  hotel-dieu  for  a  uterine  affection,  apparently  of  a  non- 
specific character,  at  a  time  when  there  were  some  small-pox  cases  in 
the  hospital,  and  wished  to  be  revaccinated.  This  was  done  by  three 
punctures  on  each  arm,  from  a  child  healthy  at  the  time,  and  which,  for 
anything  that  was  ever  known,  never  exhibited  any  taint.  Four  chil- 
dren, who  were  vaccinated  with  its  lymph  at  the  same  time  with  this 
young  woman,  went  through  vaccinia  in  its  regular  way,  and  never  had 
any  subsequent  syphilitic  affection.  On  the  young  woman's  arm  slight 
papules  only  arose,  and  the  revaccination  was  looked  upon  as  having 
failed.  She  remained  in  the  hospital  a  month  after  vaccination,  fully 
the  time  necessary  for  the  syphilis,  if  there  had  been  any  imparted  by 
the  vaccination,  to  have  incubated,  and  she  went  out  without  anything 
the  matter  on  her  arms.  At  the  end  of  another  month,  she  attended  at 
the  hospital  for  treatment  of  her  uterine  complaint,  and  showed  them  two 
sores  on  one  of  her  arms,  the  character  of  which  was  not  at  first  recog- 
nized, but  which  turned  out  to  be  undoubtedly  syphilitic.  It  was  not 
known  at  the  time,  but  was  afterward  ascertained,  that  she  was  a  young 
woman  of  very  loose  character.  Now,  assured  by  no  one  who  knows  in 
what  extraordinary  situations  chancres  have  been  met  with, — such  as 
the  cheek,  the  corner  of  the  eye,  in  every  sort  of  situation  in  which  there 
could  not  be  any,  and  never  was  any,  suspicion  of  vaccination, — can  say 
this  was  a  case  entirely  free  from  fallacy  as  to  the  source  of  the  syph- 
ilis." 

"The  occurrences  at  Rivalta,  to  which  so  much  interest  has  attached, 
were  of  a  different  kind.  In  1S61  there  occurred  in  this  village  a  very 
remarkable  syphilitic  epidemic.  Three  similar  epidemics  are  said  to  have 
been  noticed  in  different  places  before, — in  1814,  1821,  and  1841, — and 
if  we  include  an  account  given  (though  not  till  some  years  after  the 
occurrence  took  place)  by  a  Dr.  Marone,  a  fourth  in  1856.  It  is  certainly 
very  singular  that  all  these  epidemics  should  have  occurred  in  Italy,  and 
none  resembling  them  met  with  elsewhere.  Whatever  their  origin, 
the  facts  are  of  the  deepest  interest ; — a  number  of  children  affected  at 
one  time  with  syphilis;  these  infecting  their  nurses  and  mothers;  the 
mothers  infecting  their  husbands  ;  the  children  infecting  one  another  by 
the  act  of  kissing,  or  by  the  spoons  used  in  feeding;  and  whole  families 
infecting  one  another  by  merely  being  huddled  together  in  confined  and 
crowded  dwellings.    For  it  must  not  be  supposed  that  only  persons  who 
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were  at  the  time  the  subjects  of  vaccination  were  the  sufferers.  Various 
epidemics  of  this  kind,  quite  as  singular  and  quite  as  inexplicable,  have 
occurred  under  circumstances  entirely  unconnected  with  vaccination,  and 
indeed  before  vaccination  was  ever  heard  of.  *  *  *  In  the  five  epi- 
demics specified  in  the  beginning  of  this  paragraph,  a  vaccinal  origin 
was  alleged  ;  and  this  was  made  in  the  Rivalta  case  the  subject  of  care- 
ful inquiry  by  a  scientific  commission.  Unfortunately,  however,  the  in- 
quiry did  not  take  place  till  four  months  after  the  outbreak ;  and  as  in 
no  single  case  of  the  children  said  to  have  been  syphilized  by  vaccination 
had  any  application  been  made  to  a  medical  man  on  account  of  the  con- 
dition of  the  arm,  facts  and  dates  on  the  exactitude  of  which  everything 
depends  had  to  be  got  as  they  could  at  such  distance  of  time  from  the 
testimony  of  the  villagers,  for  the  most  part  ignorant  and  prejudiced. 
Under  these  circumstances,  it  is  not  surprising  that  different  conclusions 
were  arrived  at ;  and  though  Dr.  Pacchiotti  and  the  other  commis- 
sioners, after  a  most  careful  and  painstaking  inquiry,  reported  themselves 
satisfied  of  the  vaccinal  origin  of  the  disease,  Sperino,  who  also  went  to 
Rivalta  and  there  investigated  the  circumstances,  and  treated  some  of 
the  cases  afterward  at  Turin,  was  equally  satisfied  that  their  origin  was 
independent  of  the  vaccination.  The  story,  as  regards  the  vaccinal 
origin,  is  this:  A  child  (Chiabrera)  apparently  in  good  health,  but  really 
incubating  syphilis,  was  vaccinated  with  some  lymph  obtained  in  a  tube  ; 
this  child's  arm  was  used  on  the  tenth  day  for  the  vaccination  of  forty-six 
children,  and  one  of  these  forty-six  children,  named  Manzone,  again,  on 
the  tenth  day,  furnished  lymph  for  vaccinating  seventeen  children.  Of 
these  sixty-three  children,  forty-six  had,  within  two  months,  a  disease 
considered  by  the  commission  to  have  been  syphilis, — the  syphilitic 
symptoms  having  manifested  themselves  in  some  cases  within  ten  days, 
and  as  a  mean  at  twenty  days  from  the  vaccination.  Now,  in  explana- 
tion of  these  events,  can  we  admit  that  the  matter  taken  from  Chiabrera's 
arm  contained  the  contagion  of  the  constitutional  syphilis,  which  at  these 
intervals  of  time  the  children  manifested?  Not,  assuredly,  unless  we  are 
prepared  to  give  up  all  we  have  been  taught  as  to  the  incubative  period 
of  constitutional  syphilis.  For  it  would  have  required  from  three  to  five 
weeks  for  that  disease  to  manifest  its  primary  symptoms.  [Lee  gives 
the  period  of  incubation  at  from  three  to  seven  weeks.  Rollett  gives 
a  mean  of  twenty-six  days,  and  out  of  a  large  number  of  cases  there  was 
only  one  case  in  which  it  was  under  fifteen  days.  In  four  cases,  in  which 
the  inoculation  was  by  blood,  the  minimum  was  twenty-five  days  and 
the  maximum  thirty-five.  As  recent  testimony  on  this  point,  it  is  proper 
to  state  that  Hutchinson  says,  "  The  period  of  incubation,  prior  to  the 
first  specific  induration,  will  usually  be  about  five  weeks."1]  But  if  this 
teaching  has  been  erroneous,  and  true  constitutional  syphilis  can  produce 
its  primary  symptoms  within  ten  days,  then,  indeed,  we  can  understand 
how,  if  syphilitic  matter  was  mixed  with  the  lymph,  either  in  the  orig- 
inal tube  or  through  the  lancet  employed  in  Chiabrera's  vaccination,  an 

1  Rollett's  Traittl  dcs  Maladies  Ve'uerienne. 
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irregular  vesicle  might  result,  such  as  that  stated  in  Sperino's  experiment 
with  soft  chancre,  which  Baumes  and  Viennirs  held  to  contain  the  two 
viruses  mixed.  It  must  be  remembered  that  we  have  no  reliable  account 
whatever  of  what  was  the  sort  of  vesicle  or  result  on  Chiabrera's  arm, 
from  which  the  so-called  vaccinations  were  done.  From  such  a  result 
as  Sperino's  experiment  affords,1  a  careless  man  might,  a  careful  man 
would  not,  take  what  he  called  lymph  ;  and  I  have  very  little  faith  in 
the  proceedings  of  any  one  who  evidently  habitually  used  tenth-day  cases. 
We  might  not  really,  then  (that  is,  supposing  the  incubation  difficulty 
got  over,  which  it  must  be,  or  else  the  Rivalta  cases  as  connected 
with  vaccination  fall  of  themselves),  have  any  difficulty  in  account- 
ing for  the  propagation  of  syphilis,  for  hard  and  soft  chancres  would 
fall  in  the  same  catagory.  But  we  should  have  more  hesitation  as 
to  whether  vaccinia  also  might  be  communicated  at  the  same  time  ; 
and,  in  fact,  in  what  degree  the  Rivalta  children,  who  were  syphilized, 
were  also  vaccinated,  it  is  impossible  to  say.  I  can  quite  conceive  that 
if  the  vesicle  on  Chiabrera's  or  Manzone's  arm  was  at  all  like  that  pro- 
duced in  Sperino's  experiment,  some  spurious  vaccine  result  might  follow 
in  some  of  those  vaccinated  from  them.  There  is  certainly  no  satisfac- 
tory evidence  of  any  of  the  children  ever  having  had  regular  vaccinia." 

Hutchinson's  Cases.    Quoted  from  Illustrations  of  Clinical  Sur- 
gery.   By  fonathan  Hutchinson,  F.  R.  C.  S.,  i8jj. 

First  Series. — Patients  first  seen  seven  weeks  after  vaccination.  Vac- 
cinifer  four  months  old,  healthy  looking,  vesicle  eighth  day  lymph.  To 
the  vaccinator  and  the  surgeon,  she,  at  the  time  the  lymph  was  taken, 
bore  the  aspect  of  excellent  health.  All  of  the  vesicles  from  which 
lymph  was  taken  bled.  Two  months  afterward,  Mr.  Hutchinson  saw 
vaccinifer.  "My  attention  was,  however,  at  once  attracted  to  a  slight 
peculiarity  in  the  tint  of  her  skin  and  to  the  look  of  her  face  ;  and  al- 
though it  was  strongly  denied  that  she  had  ever  '  snuffled,'  yet  when  she 
was  made  to  cry  I  noticed  a  nasal  twang  which  was  very  suspicious. 
On  having  her  stripped,  not  a  single  spot  of  rash  could  be  seen  on  her 
skin,  but  on  inspecting  the  buttocks  five  small  circular  condylomata  were 
discovered  close  to  the  anus,  about  which  there  could  not  be  the  slight- 
est doubt.  Mother  detected  condylomata  about  a  week  previously,  but 
declared  infant  had  never  been  ill.  I  could  not  find  in  the  mother  her- 
self any  indications  of  syphilitic  taint,  nor  obtain  any  history  of  suspicious 
symptoms.  Did  not  have  opportunity  to  inspect  father.  A  fortnight 
later,  sought  child  at  its  home.  The  child  then  looked  more  ill  than 
when  first  seen  :  the  condylomata  were  in  the  same  condition.  It  had 
no  rash.  Its  head  was  enlarging,  and  its  mother  complained  that  it  was 
wasting  away.  About  the  existence  of  constitutional  syphilis  in  the 
infant  at  the  date  of  my  examination  (two  months  after  vaccination)  there 
could  not  be  any  doubt,  and  scarcely  any  as  to  the  taint  having  been  an 

1  Page  34S. 
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inherited  one.  There  can,  I  think,  be  little  doubt  that  in  this  insance  it 
was  the  blood,  and  not  the  vaccine  lymph,  which  was  the  source  of  the 
contamination. 

Second  Series. — Patients  seen  about  seven  weeks  after  vaccination. 
History  of  vaccinifer :  Child  stout,  well-grown,  seven  months  old;  se- 
lected as  vaccinifer  from  amongst  several  others,  as  being  most  healthy 
present.  Excepting  a  little  transitory  "  tooth-rash,"  probably  lichen,  on 
the  face,  he  had  no  eruption.  His  head  was  decidedly  large,  and  the 
fontanelles  widely  open.  Mother  said  this  had  been  noticed  for  a 
few  weeks.  Mother  said  "  he  had  snuffled  a  great  deal."  No  trace 
of  rash  on  child's  skin,  but  at  anus  there  was  a  single  small  condy- 
lomatous  patch  just  healing.  Saw  infant  several  times  during  six 
weeks  after  this  first  examination,  but  no  symptoms  of  a  more  definite 
character  showed  themselves.  The  condyloma  soon  healed,  and,  with  the 
exception  of  a  slight  tendency  to  hydrocephalus,  the  infant,  at  time  I  last 
saw  it,  might  have  been  regarded  as  a  specimen  of  excellent  health. 
Several  persons  vaccinated  from  it  mentioned  that  it  was  very  healthy 
looking  at  time  lymph  was  taken.  No  trustworthy  evidence  could  be 
obtained  as  to  whether  blood  was  or  was  not  transferred  in  the  operation 
of  vaccination.  No  syphilitic  symptoms  found  in  either  parent.  Father 
denied  ever  having  had  venereal  disease,  and  submitted  to  personal  ex- 
amination at  my  office,  and  we  failed  to  detect  anything  of  a  nature  to 
cast  suspicion  on  his  denial. 

Third  Series. — Patient  seen  three  months  after  vaccination.  His- 
tory of  vaccinifer  :  Vaccinator  says  vaccinifer  was  a  model  of  vigor  and 
health.  He  presented  child  to  me.  I  found  a  very  large  and  very  fat 
baby,  eight  months  old.  It  had  no  rash,  nor  any  trace  of  condyloma, 
and  the  only  point  about  it  suggestive  of  syphilis  was  the  state  of  the 
bridge  of  the  nose,  which  was  decidedly  broad  and  sunken.  Mother 
appeared  in  good  health  ;  says  the  first  two  children  died  in  infancy. 
This  is  only  child  living. 

Fourth  Series. — (One  case.)  Patient  first  seen  nineteen  months 
after  vaccination.  History  of  vaccinifer:  Patient  says  vaccinifer  puny  at 
time  of  vaccination,  and  the  mother  ill.  Does  not  know  if  vaccinifer's 
arm  bled  or  not.  Vaccinator  denied  that  child  looked  puny  at  time  of 
vaccination.  Patient  was  probably  last  but  one  out  of  considerable  batch 
vaccinated  from  child.  Mother  of  vaccinifer  had  borne  three  children 
previously.  The  eldest  is  a  boy  ten  years  old  ;  has  no  symptoms  of 
syphilis.  Second  child  still-born.  Third  child  a  girl  four  years  of  age, 
who  had  no  special  symptoms  in  infancy  excepting  that  for  several 
months  during  teething  she  had  very  troublesome  ulcers  at  the  anus 
(condylomata)  ;  also  had  tendency  to  water  on  the  head.  Vaccinifer 
(fourth  child)  was  four  months  old  at  date  of  vaccination,  and  appeared, 
according  to  the  mother's  statement,  to  be  perfectly  well.  Subsequently, 
however,  when  dentition  commenced,  he,  like  his  elder  sister,  had  very 
troublesome  sores  about  the  anus,  and  a  tendency  to  water  on  the  head. 
For  the  anus  he  was  three  months  under  treatment  at  a  dispensary.  At 
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twenty-three  months  of  age  patient  is  living,  full-grown,  and  shows  no 
peculiarities  excepting  a  large  forehead.  Surgeon  who  treated  child  for 
trouble  of  anus  says  vaccinifer  had  syphilitic  condylomata,  snuffles,  a 
slight  skin-rash,  and  was  very  cochectic  when  he  treated  him.  He  did 
not  ask  the  parents  any  direct  questions,  because  he  was  perfectly  certain 
as  to  the  nature  of  the  ailment. 

Fifth  Series. —  (Two  cases.)  Patients  first  seen  seven  months  after 
vaccination.  Surgeon  which  did  the  vaccination  could  give  no  impor- 
tant facts.     (History  of  vaccinifer  entirely  unknown  to  Mr.  Hutchinson.) 

Sixth  Series. — No  history  of  vaccinifer  could  be  given,  as  lady  had 
been  vaccinated  in  India. 

In  contrast  to  these  cases  of  alleged  transmission  of  syphilis  by  vaccin- 
ation, the  following,  a  few  of  quite  a  number  of  cases,  are  cited,  in  which 
physicians  of  the  highest  professional  standing  took  as  vaccinifers  per- 
sons known  to  be  syphilitic  at  the  time,  and  from  them  vaccinated  a  num- 
ber of  persons  known  not  to  be  syphilitic,  and  failed  to  develop  the 
slightest  manifestation  of  syphilis  in  any  one  of  the  persons  so  vaccinated. 


Name  of  experimenter. 

Number  of  vacci- 
nations. 

Number  infected 
with  syphilis. 

Number  not  infect- 
ed with  syphilis. 

6 

6 

3° 

30 

Schreirer,  

2 

2 

57 

57 

Delzenne,  

9 

9 

55 

55 

55 

55 

214 

214 

To  these  must  be  added  the  numerous  experiments  ofBoeck,  Culle- 
rier,  Taupin,  and  Hey  man.  Boeck  experimented  on  a  large  number  of 
cases,  and  he  took  great  care  to  mix  the  blood  of  the  vaccinifer  with  the 
vaccine  lymph.  Here  we  have  a  record  of  three  hundred  or  more  direct 
efforts  to  produce  vaccinal  syphilis,  and  every  such  effort  was  unsuccess- 
ful. It  must  be  admitted  that  these  experiments  are  a  thousand-fold  more 
valuable  than  the  details  of  cases  of  alleged  vaccinal  syphilis,  for  they 
were  conducted  under  intelligent  supervision,  and  in  accordance  with 
conditions  which  were  carefully  observed.  From  these  experiments  the 
experimenters  could  and  did  know  that  the  vaccinifers  were  syphilitic  ; 
that  the  lymph  of  a  genuine  vaccine  vesicle  was  used;  and  if  or  not  it 
was  admixed  with  syphilitic  blood  or  other  inoculable  matter.  It  should 
be  remembered,  in  comparing  these  data,  that  the  reports  of  cases  of 
alleged  vaccinal  syphilis  were  wanting  in  every  one  of  these  essential 
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points  of  observation  :  they  were  entirely  accidental,  and  were  not  ex- 
pected to  occur.  Dr.  Viennois,  of  Lvons,  made  an  exhaustive  investi- 
gation of  vaccinal  syphilis,  and  as  the  result  of  his  labors  said, — "  There 
is  no  infectious  quality  in  the  vaccine  matter  itself,  and  if  we  employ 
the  vaccinal  fluid  only  in  inoculating  a  healthy  child,  the  operation  will 
be  safe.  If  the  vaccine  matter  taken  from  a  syphilitic  subject  is  without 
any  admixture  of  blood,  the  result  will  be  a  vaccinal  pustule  only,  with- 
out any  syphilitic  complications,  either  immediate  or  future."  This,  gen- 
tlemen, is  the  teaching  of  the  profession  of  medicine  in  all  countries  at 
the  present  da)'.  That  some  few  persons  have  been  infected  with  syph- 
ilis by  persons  attempting  to  vaccinate  them,  no  one  is  ready  to  deny; 
but  when  such  results  followed,  they  were  probably  inoculations  with 
syphilitic  blood  or  virus,  not  vaccine  virus.  No  physican,  except  for  ex- 
periment, should  ever  vaccinate  any  person  to  serve  as  a  vaccinifer,  un- 
less such  person  be  in  undoubtedly  good  health,  and  known  to  be  free 
from  scrofula,  consumption,  or  syphilis.  This  proposition  is  reasonable, 
for  it  is  wrong  to  risk  unnecessarily  any  one's  health. 

Call  the  attention  of  vaccinophobists  to  the  fact  that  vaccinal  syphilis 
has  been  so  rarely  pointed  out,  and  they  will  say  the  profession  of  med- 
icine is  a  body  of  blind  worshippers  over  the  grave  of  Jenner,  and  has 
never  tried  to  ascertain  the  truth  of  the  matter.  Let  us  see  if  this  be 
true.  In  1856,  fifty-eight  years  after  vaccination  had  been  generally  prac- 
tised, the  Board  of  Health  of  London  issued  a  circular  letter  addressed  to 
the  various  governments,  asking  information  in  relation  to  vaccination 
and  its  results.  This  board  propounded  the  following  searching  ques- 
tion, among  others:  "  Third.  Have  you  any  reason  to  believe,  or  sus- 
pect, that  lymph  from  a  true  Jennerian  vesicle  has  ever  been  a  vehicle  of 
syphilitic,  scrofulous,  or  other  constitutional  infection  to  the  vaccinated 
person,  or  that  unintentional  inoculation  with  some  other  disease,  instead 
of  the  proposed  vaccination,  has  occurred  in  the  hands  of  a  duly  educated 
medical  practitioner?" 

The  Imperial  Society  of  Surgeons  at  Vienna,  Austria,  replied, — "Al- 
though it  may  be  maintained  that  the  blood  of  individuals  affected  with 
secondary  syphilis  can  serve  as  a  vehicle  for  this  specific  contagion,  even 
this  theory  (if  it  could  be  proved)  would  not  exercise  any  influence  on 
the  practice  of  vaccination ;  for  both  experiments  made  on  purpose 
(Heim)  and  accidental  vaccinations  have  taught  that  without  consider- 
ing the  quality  of  the  vaccine  lymph,  that  taken  from  syphilitic  subjects 
may  have  been  used  upon  healthy  persons,  and  the  contrary,  viz.,  from 
healthy  individuals  and  used  upon  persons  suffering  from  syphilis,  with- 
out, on  such  occasions,  the  latter  disease  having  been  conveyed  with  the 
cow  pox.  What  has  here  been  proved  in  reference  to  syphilis  may  be 
applied  equally  to  all  other  dyscrasic  diseases,  since  this  even,  in  cases  of 
direct  vaccination  with  their  morbid  products,  has  always  shown  a  neg- 
ative result." 

The  Faculty  of  Medicine  at  Prague  replied, — "  The  experience  obtained 
in  this  country  gives  no  grounds  which  lead  either  to  the  belief  or  pre- 
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sumption  that  the  consequence  to  a  vaccinated  person  can  be  such  as  put 
forth  in  this  question." 

The  Imperial  General  Hospital  of  Vienna  replied  in  like  manner  with 
the  Faculty  of  Medicine  at  Prague. 

The  Imperial  Lying-in  and  Foundling  Hospital  replied, — "A  true  vac- 
cine pustule  cannot  become  the  vehicle  for  conveyance  of  syphilitic  or 
any  other  contagion." 

From  Bavaria  the  following  reply  was  given  :  "  In  Bavaria,  up  to  the 
present  time,  two  cases  have  happened  of  syphilis  being  inoculated  with 
vaccinia.  That  was,  however,  in  each  of  those  cases,  the  fault  of  the  vac- 
cinating physicians  themselves;  and  the  accident  could  in  either  case 
easily  have  been  avoided,  since  syphilis  was  unmistakably  present  in  the 
children  from  whom  the  lymph  was  taken.  The  inoculation  of  syphilis 
can  at  all  times  be  avoided  by  an  observant  surgeon  who  uses  due  cir- 
cumspection in  choosing  the  subject  from  whom  he  will  take  lymph  for 
vaccination." 

The  answer  from  Denmark  was  as  follows:  "  The  experience  which 
we  have  acquired  in  this  country  does  not  lead  to  the  supposition  that 
lymph  taken  from  true  vaccine  can  be  the  means  of  communicating  any 
scrofulous  or  constitutional  contagion." 

The  Duchies  of  Holstein  and  Lauenburg  said, — "  The  experience  which 
has  been  gained  in  the  Duchies  of  Holstein  and  Lauenburg  requires  an 
answer  to  this  question  unconditionally  in  the  negative." 

The  same  question  was  propounded  to  every  prominent  physician  and 
surgeon  in  Great  Britain,  including  physicians  and  surgeons  in  charge  of 
all  the  vast  hospitals  and  public  charities  and  vaccine  stations,  and  no 
one  of  them  failed  to  answer  it  in  the  negative. 

Dr.  John  Simon,  Chief  Medical  Officer  of  the  Privy  Council,  exam- 
ined thoroughly  and  exhaustively  all  the  alleged  cases  of  vaccinal  syphilis, 
and,  in  his  report  for  1869,  says  but  fourteen  of  all  these  alleged  cases 
were  to  be  attributed  to  vaccination,  and  everyone  of  these  fourteen  cases 
were,  he  says,  the  result  of  malpractice  on  the  part  of  the  vaccinator. 
"  If,"  says  Simon,  "  our  ordinary  current  vaccination  propagates  syph- 
ilis, where  is  the  syphilis  it  pfopagates?  Who  sees  it?  The  experience 
of  this  department  is  an  entire  blank  upon  the  subject.  For  the  last  ten 
years  we  have  been  in  incessant  intimate  communication  with  the  differ- 
ent parts  of  England  on  details  of  public  vaccination,  and  during  these 
ten  years  every  one  of  about  3,500  vaccination  districts  into  which  Eng- 
land is  divided  has  been  visited  three  or  four  times  by  an  inspector  spe- 
cially charged  with  the  duty  of  minutely  investigating  the  local  practice 
of  vaccination  ;  yet,  from  this  systematic  and  extremely  detailed  search 
for  all  that  has  to  be  said  on  the  subject  of  vaccination  in  England,  no 
inspector  has  ever  reported  any  local  accusation  or  suspicion  that  a  vac- 
cinator had  communicated  syphilis." 

Hutchinson's  cases  have  since  been  reported. 

In  North  Germany,  so  late  as  1S73,  the  testimony  has  been  given  that 
only  two  cases  of  alleged  vaccinal  syphilis  have  occurred  during  twelve 


REPORT  ON  COMPULSORY  VACCINATION. 


269 


millions  of  vaccinations  made  there  up  to  that  date.  Syphilographers — 
those  men  who  are  most  highly  accomplished  in  the  study  of  the  causes 
and  sources  of  syphilis — have  almost  unanimously  declared  that  the 
alleged  cases  of  vaccinal  syphilis  were  but  inoculations  with  syphilitic 
products,  and  such  results  will  never  follow  vaccination,  even  from  a 
syphilitic  subject,  if  lymph  from  a  genuine  vaccine  vesicle  be  used.  Ve- 
nereal specialists,  such  as  Lancereaux,  Cullerier,  Ricord,  Langston  Par- 
ker, Acton,  Lee,  Bumstead,  Hammond,  and  Keyes,  never,  in  the  whole 
course  of  their  vast  experiences,  met  with  a  single  instance  of  vaccinal 
syphilis.  But  let  it  be  admitted  (in  order  that  there  may  be  some  ground 
for  the  discussion)  that  every  one  of  these  cases  of  alleged  vaccinal  syph- 
ilis reported  above  was  consequent  upon  vaccination  duly  and  intelli- 
gently performed,  even  this  would  not  detract  one  iota  of  the  value  of 
vaccination — the  grandest  discovery  which  has  ever  yet  blessed  man  in 
his  checkered  career  upon  earth.  Vaccination  is  capable  of  saving  at 
least  one  million  human  lives  every  year  ;  and  if  syphilis  is  actually  proven 
to  have  occurred  one  time  in  a  million  vaccinations,  is  not  all  this  fuss 
about  vaccinal  syphilis  as  a  rational  ground  for  abandoning  vaccination 
the  old  story  of  the  mountain  in  labor  bringing  forth  a  mouse? 

To  show  the  dangers  of  contracting  syphilis  which  beset  man  at  every 
turn  in  life,  the  following  illustrations  are  furnished: 

But  we  have  recently  heard  intelligent  physicians  say  that  if  one  case 
of  syphilis  is  proven  to  have  followed  vaccination,  then  vaccination  must 
be  abandoned.  Gentlemen,  this  is  serious  ground  ;  and  if  applied  with 
the  same  rigor  to  the  other  branches  of  our  profession  the  practice  of  sur- 
gery, of  gynecology,  of  obstetrics,  and  dentistry  must  be  abandoned. 
And  if  applied  to  man  in  all  his  surroundings  with  the  same  rigor,  he 
must  live  on  air,  for  syphilis  has  been  frequently  caused  by  the  necessary 
processes  of  eating  food  and  drinking  water.  Further  than  this  :  if  a  few 
cases  of  syphilis  contracted  in  any  manner  are  to  doom  all  things  from 
which  they  were  contracted  to  be  banished  from  use  by  man,  then  our 
race  must  be  content  with  the  covering  of  skin  placed  upon  him  as  he 
sprang  from  the  hands  of  his  Maker,  for  syphilis  has  been  caused  repeat- 
edly by  infected  clothing.  Let  us  take  the  simple  process  of  cupping,  to 
forcibly  illustrate  this  proposition.  It  is  a  well  established  fact  that  an 
epidemic  of  syphilis  was  produced  at  Brun,  in  Moravia,  in  1577,  by  cup- 
pings done  by  the  bath  man  of  the  town.  Suizer  observed  cases  of  the 
same  nature  at  Bamberg  in  1602  ;  Horst,  at  Ulm  in  1662  ;  Wideman,  at 
Windshelm  in  1620 — in  the  latter  instance  seventy  cases  of  syphilis  were 
caused  by  the  simple  process  of  cujDping.  Catheterism  of  the  Eustachian 
tube  is  a  very  delicate  yet  harmless  operation,  and  certainly  syphilis  is 
not  a  necessary  consequence  of  its  performance  ;  yet  a  number  of  cases 
of  syphilis  from  this  source  have  been  established — as  many  as  thirteen 
such  cases  have  been  reported  at  one  meeting  of  the  Medical  Society  of 
Hospitals  in  France.  The  operations  of  circumcision,  catheterism  of  the 
bladder,  uterine  examinations,  accouchment,  removal  and  transplanting 
of  teeth,  the  lancing  of  a  furuncle,  have  caused  numbers  of  cases  of  syph- 
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ilis,  and  if  the  rule  sought  to  be  applied  to  vaccination  be  invoked  against 
these  operations,  then  their  performance  is  criminal.  Even  the  forks 
and  spoons  and  drinking-cups  and  tumblers  have  caused  large  numbers 
of  cases  of  syphilis;  and  yet  who  is  ready  to  abandon  the  use  of  these 
articles  because  some  fellow  with  a  syphilitic  mucous  patch  in  his  mouth 
used  them,  and  a  careless  and  filthy  butler  placed  them  back  upon  the 
table  without  cleaning,  and  syphilitic  infection  followed?  Again  :  it  has 
been  shown,  upon  as  reliable  testimony  as  vaccinal  syphilis,  that  wearing 
apparel  and  bedding  used  by  a  syphilitic  person,  and  afterwards  used  by 
a  careless  or  filthy  son  of  Adam,  have  caused  syphilis  ;  but  we  think  the 
day  is  far  distant  ere  this  clothes-worshipping  and  bed-loving  people  will 
abandon  these  comforts  because  a  few  cases  of  syphilis  have  followed 
their  use.  These  cases  are  all  due  to  the  same  causes,  i.  e.,  gross  and 
inexcusable  carelessness  or  filthiness. 

That  these  cases  have  occurred  is  beyond  question,  and  have  produced 
ten  times  as  many  cases  of  syphilis  as  vaccination.  The  kiss  of  a  lover 
has  caused,  by  reason  of  mucous  patches  on  the  tongue,  more  syphilis 
than  every  one  of  the  alleged  cases  of  vaccinal  syphilis.  How  often,  Mr. 
President,  do  we  meet  with  cases  where,  in  consequence  of  ill  health  of 
the  mother,  or  of  insufficiency  or  total  absence  of  flow  of  milk,  a  wet 
nurse  is  necessary  to  furnish  food  for  the  infant.  There  is  scarcely  a 
month  but  what  the  busy  practitioner  meets  with  such  cases.  Now,  it 
is  well  known  that  syphilis  has  been  caused  in  a  vast  number  of  infants 
by  infection  from  syphilitic  nurses.  And  yet  because  these  unfortunate 
results  are  found,  are  we  to  forego  the  advantages  of  wet  nursing,  and 
thereby  consign  such  children  to  the  grave  by  resorting  to  cow's  milk, 
or  other  more  indigestible  nourishment?  Should  we  not  display  more 
prudence  and  judgment  in  selecting  wet  nurses?  Again,  how  frequently 
have  wet  nurses  been  infected  in  nursing  syphilitic  children. 

It  must  be  admitted  that  in  submitting  to  vaccination  man  incurs  no 
greater  risk  of  contracting  syphilis  than  he  does  in  submitting  to  the 
harmless  minor  operations  of  surgery  or  dentistry,  or  in  the  necessary 
process  of  eating  food  and  drinking  watei  in  hotels,  restaurants,  railroad 
trains,  hospitals,  etc. 

If  vaccinal-syphilis  is  thought  to  be  liable  to  be  transmitted  by  human- 
ized vaccine  virus,  than  those  fearing  this  result  have  in  bovine  virus  a 
full  protection  against  such  an  accident.  But  this  remedy  will  not  satisfy 
anti-vaccinists,  for  when  Dr.  Carpenter  made  this  statement  Mr.  P.  A. 
Taylor  (their  leader  in  England)  replied, — 

"  I  observe  you  add  that  '  tens'  out  of  16,000,000  would  vanish  under 
calf-vaccination.  Of  course  you  are  perfectly  aware  that  it  is  not  yet  a 
settled  question  whether  what  is  called  spontaneous  cow-pox  is  (contrary 
to  Tenner's  opinion)  protective  against  small-pox.  Professor  Simonds, 
Principal  of  the  Royal  Veterinary  College,  is  (or  was  in  1879)  distinctly 
of  an  opposite  opinion.  Speaking  at  the  London  conference  on  'Animal 
Vaccination,'  he  used  these  remarkable  words: 

"  '  If  this  be  so,  you  must  fall  back  upon  one  of  the  old  methods,  and 
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must  inoculate  your  calf  either  with  human  small-pox,  or  with  horse- 
pox.  In  the  former  case,  you  come  under  the  statement  of  Sir  Thomas 
Watson,  that  by  the  use  of  this  lymph  "there  must  have  been  a  vast 
amount  of  mitigated  small-pox  spread  about."  If  you  fall  back  upon  the 
horse,  you  will  be  liable,  I  suppose,  to  such  horrible  outbreaks  as  that  of 
glanders,  under  which  thirty-eight  children  are  supposed  to  have  suffered 
in  Italy.' 

"  The  following  is  from  the  Lyon  Medicale  of  June  22,  1879  : 
"'On  April  26th  and  28th  the  local  doctors  vaccinated  with  this 
lymph  (animal  lymph)  thirty-eight  children,  all  aged  less  than  twenty 
months.  Whilst  they  were  awaiting  the  incubation  of  the  vaccine  pus- 
tules, they  soon  perceived  that  they  had  inoculated  one  of  the  most  hor- 
rible of  maladies,  and  that  they  were  the  involuntary  authors  of  a  real 
massacre  of  the  innocents.  The  gentleman  who  sent  these  particulars  to 
the  Gazetta  cT Italia  betook  himself  to  San  Quirico.  He  saw  the  vic- 
tims. He  observed  vast  phlegmons  laying  bare  the  muscles,  and  pene- 
trating into  the  joints,  accompanied  by  eclamptic  symptoms.  To  him  it 
appeared  to  be  very  probably  an  epidemic  of  glanders.' 

"  But  even  supposing  you  are  able  to  inoculate  with  '  spontaneous 
cow-pox,'  what  is  to  secure  against  the  transmission  of  bovine  disease?  I 
take  the  following  from  a  letter  sent  by  the  guardians  of  Ashton-under- 
Lyne  to  the  president  of  the  local  government  board  a  few  months 
since  : 

"On  December  13,  1S79,  Mr.  Simon  wrote, — 'When  a  given  (ani- 
mal) body  is  possessed  by  one  of  these  constitutional  diseases  (scrofula, 
syphilis,  etc.),  no  product  of  that  body  can  be  warranted  safe  not  to 
convey  the  infection  ; '  and  Dr.  Creighton,  of  Cambridge  University,  gives 
the  history  of  twelve  cases  of  bovine  tuberculosis  in  human  beings,  the 
disease  being  a  more  rapid  form  of  consumption  than  that  peculiar  to 
man."1 

"As  the  new  lymph  will  be  obtained  from  bovine  animals,  in  whom 
this  tuberculosis  is  hereditary,  and  occurs  in  4.75  per  cent,  of  any  given 
number  of  cows,  the  guardians  are  anxious  to  know  if  the  local  govern- 
ment board  is  prepared  to  take  the  responsibility  of  introducing  another 
formidable  disease  (bovine  tuberculosis)  to  man  by  means  of  the  system 
of  vaccination.    *    *    *    * " 

"  Some  crazy  enthusiasts  recommend  that  lymph  be  taken  direct  from 
the  cow.  They  cannot  surely  have  seen  those  frightful  pictures  of  the 
disease  so  produced,  which  were  published  by  Mr.  Ceely,  of  Aylesbury, 
some  thirty  years  ago."  2 

After  detailing  the  advantages  of  animal  vaccination,  Dr.  Warlomont 
answers  the  objections  of  those  who  affirm  that  bovine  tuberculosis  and 
charbon  may  be  transmitted  by  means  of  animal  vaccination.  It  is  ad- 
mitted, in  the  first  place,  that  tuberculosis  may  be  inoculated.  The 
experiments  of  Ville+uHa,  afterward  established  by  Koch,  demonstrate 


1  October  number  oL^oumal  of  Anatomy  and  Physiology. 
''■Current  Fallacies  about  Vaccination,  by  P.  A.  Taylor,  M.  P.,  London,  1SS1. 
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the  possibility  of  transmitting  tuberculosis  by  bacterial  infection,  the  bac- 
teria being  also  susceptible  of  cultivation  apart  from  the  body.  ^  "YV/ 

After  detailing  carefully  the  varidus  experiments  of  Cob/^heim  and 
Baumgarten  upon  monkeys,  rabbits,  and  Guinea  pigs,  including  those  in 
which  tubercular  tissue,  as  well  as  blood  taken  from  freshly  killed  tuber- 
culous animals,  was  inoculated  into  the  eyes  of  rabbits,  Dr.  Warlomont 
sums  up  as  follows  : 

"It  is  to  be  inferred  from  the  preceding  data  that  the  bacillus  of 
tubercle  can  transmit  tuberculosis  either  by  means  of  tubercle  itself,  or 
by  tuberculous  blood,  or  by  air  exhaled  from  an  infected  lung.  *  *  * 
It  would  be  puerile  to  overlook  the  importance  of  these  data  in  their  re- 
lations to  vaccination,  either  animal  or  human.  The  security  henceforth 
endangered  must  be  no  longer  established  upon  theoretic  grounds.  It 
must  be  supported  by  experimental  facts,  which,  fortunately,  are  not 
wanting.  An  extremely  important  fact  is  demonstrated  by  the  expe- 
rience acquired  in  the  inoculation  of  tubercle,  viz.,  it  is  thus  far  found 
to  be  an  ifnpossibility  to  produce  tubercular  infection  by  the  super- 
ficial insertion  of  bacilli.  In  order  to  reproduce  tubercle  in  an  animal, 
it  is  necessary  to  convey  the  bacilli  into  the  depth  of  the  tissues.  It  is 
thus  explained  why  no  one  is  ever  infected  in  making  autopsies  of  tuber- 
cular subjects,  and  also  a  fortiori  that  no  one  has  ever  been  infected 
with  tuberculosis  by  the  process  of  vaccination.  *  *  *  The  absence, 
therefore,  of  a  single  fact  establishing  the  possibility  of  producing  tuber- 
culosis by  the  superficial  insertion  of  tubercle,  as  in  the  usual  act  of  vac- 
cination, assures  us  of  the  impossibility  of  such  transmission,  when  the 
operation  is  performed  with  products  having  only  remote  relations  to 
it." 

In  regard  to  the  transmission  of  charbon,  Dr.  Warlomont  says  it  is  a 
rare  disease  among  bovine  animals,  and  also  easily  detected  by  experts. 
He  also  states  that  it  is  doubtful  if  a  true  vaccine  vesicle  could  mature 
upon  a  victim  of  charbon,  for  the  reason  that  sick  cattle  will  not  develop 
typical  vaccine  vesicles. 

So  much  for  syphilis  :  now  for  erysipelas.  The  most  intelligent  mem- 
bers of  our  profession  have  regarded  erysipelas  accompanying  vaccina- 
tion to  be  due  generally  to,  first,  lowered  vitality  or  vitiated  condition 
of  the  constitution  of  the  vaccinee  ;  second,  to  constitutional  peculiarity 
of  the  subject,  it  being  a  well  established  fact  that  members  of  certain 
families  have  for  generations  contracted  or  developed  erysipelas  from  the 
slightest  surgical  operation,  or  a  trifling  wound  of  the  skin  caused  by  the 
scratch  of  a  pin  ;  third,  to  what  is  known  as  an  erysipelatous  condition 
of  the  atmosphere,  as  when  nearly  all  surgical  operations,  though  widely 
separated,  are  complicated  with  erysipelas  ;  fourth,  to  contagion  from 
an  existing  case  of  erysipelas. 

Before  supervention  of  erysipelas  can  be  properly  urged  as  an  objection 
to  vaccination,  the  objector  must,  by  reliable  facts,  establish  that  this  dis- 
ease follows  vaccination  more  frequently  than  in  minor  surgical  opera- 
tions.   "  It  is  also  a  fact  that  a  form  of  erysipelas,  almost  always  slight, 
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but  always  annoying,  and  sometimes  fatal,  has  been  observed,  possibly, 
once  in  five  hundred  vaccinations,  as  generally  done,  and  occasionally 
even  after  the  most  careful  performance  of  the  operation."  Minor  sur- 
gery will  certainly  show  a  like  result  under  similar  conditions, — i.  e., 
where  operations  are  done  among  all  classes  and  conditions  of  peoples, 
in  any  and  all  seasons  of  the  year,  and  without  any  constitutional  prep- 
aration, as  is  necessarily  done  in  vaccination. 

SCROFULA. 

"  According  to  the  researches  of  Dr.  Greenhow,  previous  to  the  intro- 
duction of  vaccination,  the  death-rate  from  scrofulous  diseases  was  five 
times  greater  than  it  is  at  the  present  time  ;  and  the  present  death-rate  of 
pulmonary  consumption,  great  as  it  is,  is  seven  per  cent,  lower  than  it 
was  previous  to  Jenner's  discovery."1 

Your  committee  frankly  confesses  that  this  reduction  of  mortality  from 
phthisis  pulmonalis  is  largely  due  to  hygiene,  which  has  been  grad- 
ually operating  to  the  benefit  of  those  suffering  from  phthisis  pulmonalis 
as  well  as  those  hereditarily  predisposed  thereto.  The  fact  is  only 
cited  to  show  that  if  vaccination  produced  consumption,  the  disease 
would  increase  instead  of  decrease.  The  same  may  be  partially  true  of 
scrofula. 

EFFICACY  OF  VACCINATION. 

Before  attempting  the  demonstration  of  this  proposition,  let  us  deter- 
mine what  proportion  of  mankind  unprotected  by  vaccination  is  liable 
to  contract  small-pox  if  brought  in  contact  with  this  poison.  The  expe- 
rience of  centuries  unquestionably  demonstrates  the  fact  that  the  human 
race,  with  the  exception  of  the  merest  fraction  thereof,  will,  in  the  course 
of  a  natural  lifetime,  contract  small-pox  if  brought  in  contact  with  it. 
This  proposition  being  admitted,  let  us  appeal  to  the  conclusive  demon- 
strations of  Jenner.  After  vaccinating  six  thousand  persons,  he  inocu- 
lated nearly  all  of  them  with  the  virus  of  small-pox,  and  failed  to  develop 
the  latter  in  a  single  instance.    What  test  could  be  so  fair  or  thorough? 

The  difficulty  of  demonstrating  this  proposition  from  the  records  of 
civil  populations  is  apparent  to  all,  for  vaccination  of  an  entire  popula- 
tion has  never  been  known  in  a  community  of  civilians.  Dr.  Makena 
describes  an  epidemic  of  small-pox  in  the  Argentine  Confederation  from 
iS46-'48,  "  as  sweeping  with  the  wings  of  death  over  that  enormous 
tract  of  country  which  extends  from  the  seaboard  of  the  Atlantic  on  the 
east,  to  the  Cordillera  of  the  Andes  on  the  west.  Throughout  this  whole 
space  it  may  be  said  that  hardly  a  single  house  or  ranche  escaped  its 
fearful  visitation,  wherever  the  current  of  human  intercourse  reached  ; 
and  such  was  its  fatality  that  I  have  known  thirty  children  taken  in  one 
morning  from  the  houses  of  one  quadra  of  a  street  one  hundred  and  fifty 
yards  long.    Whole  families  were  swept  away,  and,  in  short,  the  ter- 

lTransactions  American  Medical  Association,  1865,  page  269. 
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rors  of  the  plagues  of  former  times  were,  if  not  surpassed,  fully  equalled 
by  this  horrible  scourge.  But  that  which  struck  me  as  most  truly  re- 
markable was,  that  not  one  of  those  English  people  who  had  been  vac- 
cinated at  home,  and  who  had  the  large,  deep,  oval  thimble-mark  on  one 
or  both  arms,  ever  took  the  disease." 

To  go  back  to  Jenner's  day,  we  find  the  following  testimony  from  his 
papers:  "From  1762  to  1792  the  number  of  persons  that  died  of  small- 
pox in  the  Danish  dominions  amounted  to  9,728.  About  the  year  1802 
vaccination  was  first  introduced,  and  the  practice  became  general,  but 
not  universal ;  however,  fifty-eight  persons  died  of  small-pox  in  the  year 
1810.  Vaccination,  by  order  of  the  king,  was  now  universally  adopted, 
and  small-pox  inoculation  prohibited;  and  from  the  year  1810  to  the 
year  1819  not  a  single  case  of  small-pox  has  occurred.  From  Bombay, 
I  learn  the  small-pox  is  there  completely  subdued,  not  a  single  case  hav- 
ing occurred  for  the  last  two  years." 

Drs.  Seaton  and  Buchanan,  in  1S63,  examined  more  than  fifty  thou- 
sand children  in  the  national  schools  and  workhouses  in  England,  to 
attempt  to  determine  what  proportion  of  them  were  unvaccinated,  what 
proportion  had  formerly  been  vaccinated,  and  the  number  among  those 
vaccinated  who  had  contracted  small-pox  since  vaccination. 

Here  is  the  tabulated  results  of  that  investigation  : 


Classification  of  children. 

Number  examined 
of  each  class. 

Number  in  each 
class  that  had 
traces  of  small- 
pox. 

Proportion  having 
traces  of  small- 
pox per  1,000 
children  in  each 
class  respect- 
ively. 

I. 

Without  any  mark  of  vacci- 

2,837 

1,010 

3.60 

2. 

With   doubtful  mark  of  vac- 

508 

30 

•59 

3- 

With  mark  or  marks  of  vacci- 

49-57° 

88 

1.78 

Lord  Jeffrey,  in  1807,  at  that  time  editor  of  Edinburgh  Review,  a 
man  most  thoroughly  skilled  in  the  principles  of  searching  and  rigorous 
applications  of  the  rules  of  evidence,  highly  endorses  the  value  of  vacci- 
nation, and  says  of  Jenner's  claim, — "  Not  until  he  had  vaccinated  some 
hundred  children,  and  put  them  at  different  intervals  to  the  test  of  inocu- 
lation for  small-pox  without  effect,  that  he  ventured  to  publish  his  dis- 
covery, in  the  year  1798,  in  a  treatise,  followed  up  the  year  after  by  a 
still  longer  list  of  such  experiments  and  observations."  In  the  same 
article  he  adds, — "When  the  practice  of  vaccination  was  discussed  and 
confidently  recommended,  in  1S00,  by  all  the  eminent  practitioners  in 
London,  this  was  done  only  after  full  consideration  of  its  efficacy,  as 
compared  to  inoculation  for  small-pox  ;  that  Dr.  Woodville,  in  particu- 
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lar,  physician  to  the  small-pox  hospital,  then  stated  that  within  the  last 
six  months  he  had  vaccinated  there  7,500  persons,  the  half  of  whom  had 
been  since  inoculated  with  small-pox  matter  without  the  slightest  effect 
being  produced  in  any  instance." 

The  report  of  the  faculty  of  medicine  at  Prague  to  the  minister  of  the 
interior,  requesting  information  for  the  government  of  Great  Britain  rel- 
ative to  the  results  of  vaccination,  offers  the  most  interesting  tables  of  any 
known  to  us.  From  this  vast  store-house  of  facts  the  following  summary 
is  taken  : 

From  1796  to  1802,  inclusive,  the  average  annual  population  observed 

was  3,039,722 

Total  average  number  of  deaths  annually  from  all  causes   94.955 

Total  deaths  annually  from  small-pox,   7,673 

showing  one  death  from  small-pox  to  every  396  of  the  population,  and 
the  deaths  from  small-pox  to  the  total  number  of  deaths  was  1  in  12^. 
From  1832  to  1855,  inclusive,  during  twenty-four  years  subsequent  to 
introduction  of  vaccination,  with  an  average  population  of  4,248,155, 
the  total  deaths  annually  were,  on  an  average,  131,412.  The  average 
number  of  deaths  annually  from  small-pox  was  287  7-24,  showing  deaths 
from  small-pox  to  population  to  be  1  in  14, 741  ;  deaths  from  small-pox 
to  total  number  of  deaths,  1  in  457.  Among  an  average  annual  popula- 
tion of  143,122  persons  vaccinated,  and  4,291  unvaccinated,  the  cases  of 
small-pox  annually  existing  were  389  among  the  vaccinated,  and  355 
among  the  unvaccinated  population, — i.  c,  one  case  of  small-pox  oc- 
curred among  367  vaccinated  ;  one  case  of  small-pox  occurred  among  \2 
unvaccinated.  These  tables  further  show  the  following  facts  :  One  fatal 
case  of  small-pox  occurs  among  7,166  vaccinated  ;  one  fatal  case  of  small- 
pox occurs  among  40  unvaccinated.  In  the  Grand  Duchy  of  Baden 
similar  fruits  have  followed  vaccination.  Reliable  statistics  show  that 
for  a  long  number  of  years  of  compulsory  vaccination,  with  an  average 
annual  population  of  1,200,000,  only  100  cases  of  small-pox  occurred 
each  year,  and  only  thirteen  of  this  vast  population  have  died  each  year 
of  small-pox. 

In  Great  Britain,  from  1750  to  1800,  of  every  1,000  deaths  96  were 
from  small-pox  ;  from  1800  to  1850,  of  every  1,000  deaths  35  were  from 
small-pox.  During  the  latter  period  the  population  was  quite  generally, 
but  by  no  means  universally,  vaccinated. 

In  the  German  states,  where  more  attention  had  been  paid  to  vaccina- 
tion, the  following  were  the  results  obtained :  Before  vaccination  of 
population,  deaths  from  small-pox  amounted  to  66.5  per  1,000;  subse- 
quent to  vaccination,  7.66  per  1,000. 

Dr.  Marson,  of  England,  from  the  records  of  his  great  hospital  expe- 
rience, shows  the  merits  of  vaccination  :  "  The  small-pox  death-risks  of 
no-vaccination  are  to  the  death-risks  of  the  very  worst  vaccination  as 
three  to  one  ;  to  the  death-risks  of  the  best  vaccination  as  seventy  to 
one." 
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In  Norwich,  England,  in  an  epidemic  of  small-pox  in  1819,  Dr.  Cross 
found  that,  in  thirty-one  families,  those  who  had  had  cow-pox  were  liv- 
ing in  the  same  room,  or  lying  in  the  same  bed  with  others  suffering  or 
dying  from  natural  small-pox,  yet  remained  perfectly  safe,  with  the 
exception  of  only  one  child,  whose  mother  reported  that  it  had  ten  pus- 
tules. 

From  an  experience  of  twenty-one  years  in  Bohemia,  among  4,000,000 
of  population,  the  testimony  of  that  country  most  strikingly  illustrates 
the  value  of  vaccination.  Among  the  vaccinated  population  contracting 
small-pox  the  death-rate  was  but  5.1  per  cent.;  the  death-rate  of  the 
unvaccinated  was  29.8  per  cent. 

The  most  reliable  statistics,  and  at  the  same  time  the  fairest,  upon  the 
value  of  vaccination,  are  to  be  found  in  the  records  of  the  army,  for  here 
alone  is  it  possible  to  compel  thorough  vaccination  of  the  entire  popula- 
tion. Infringement  of  personal  liberty,  so  dearly  availed  of  as  the  shib- 
boleth of  the  civilian,  is  treated  with  merited  contempt  in  the  army  when 
it  contravenes  the  rights  of  others.  Vaccination  having  been  decided  an 
individual  and  collective  benefit,  the  soldier  has  no  choice  in  the  matter: 
he  is  compelled  to  submit  to  it.  In  thus  protecting  himself,  he  at  the 
same  time  benefits  his  comrades.  To  the  honor  of  the  surgeons  of  the 
army  and  navy  be  it  said,  they  are  able,  fearless,  and  conscientious  sani- 
tarians, and  in  no  other  department  have  the  rich  results  of  sanitary 
science  shown  forth  so  conspicuously.  Sir  Gilbert  Blaine  says,  prior  to 
vaccination, — "  Small-pox  was  one  of  the  greatest  embarrassments  to 
the  operations  of  armies."    Let  us  see  how  it  was  after  vaccination. 

By  reference  to  the  statistics  of  sickness  and  mortality  in  the  army  of 
Great  Britain  for  the  twenty  years  from  1817  to  1836  inclusive,  the  fol- 
lowing data  are  to  be  found  (every  soldier  is  vaccinated  upon  entering 
the  army)  : 

In  the  dragoon  regiments  and  guards,  with  an  aggregate  of  44,611 
men,  with  a  total  mortality  of  637,  but  three  deaths  occurred  from  small- 
pox. 

At  Gibraltar,  with  an  aggregate  of  60,000  troops,  with  a  total  mortal- 
ity of  1,291,  only  one  death  was  caused  from  small-pox. 

Among  the  British  and  white  troops  in  the  West  Indies,  with  an 
aggregate  strength  of  86,000,  and  a  total  mortality  of  6,803,  an(*  among 
the  black  troops,  numbering  40,000,  with  a  mortality  of  1,645,  not  one 
fatal  case  of  small-pox  occurred,  although  during  this  period  several  epi- 
demics of  small-pox  decimated  the  islands. 

Among  the  troops  at  Bermuda,  Nova  Scotia,  Cape  of  Good  Hope, 
and  Mauritius,  for  twenty  years  there  was  not  one  death  from  small- 
pox. 

In  Western  Africa,  while  small-pox  was  ravaging  the  inhabitants  un- 
vaccinated, not  a  case  of  small-pox  occurred  among  the  white  soldiers 
who  had  been  vaccinated. 

From  181S  to  1836,  inclusive,  in  an  army  of  40,000  aggregate,  British 
troops  at  Malta,  while  small-pox  was  playing  sad  havoc  among  the  un- 


REPORT  ON  COMPULSORY  VACCINATION. 


277 


vaccinated  inhabitants,  in  repeated  epidemics,  there  were  only  two 
deaths  from  this  disease  in  the  vaccinated  army. 

During  the  same  period  in  Ceylon,  among  the  white  soldiers,  with  a 
total  mortality  of  3,000,  there  were  only  four  deaths,  with  eight  cases, 
from  small-pox,  notwithstanding  repeated  epidemics  of  the  disease  among 
the  natives. 

In  the  British  troops  serving  in  the  United  Kingdom,  from  1859  to 
1864,  inclusive,  the  following  were  the  results  of  vaccination  : 


Total  number  troops,   473,483 

"            cases  of  small-pox   664 

"            deaths  from  small-pox,   40 

showing  the  ratio  per  10,000  of  strength  to  be, — 

Cases  of  small-pox,   14 

Deaths  from  small-pox   0.84 


In  the  British  navy, — home  force, — for  the  same  period  of  time,  1859 
to  1864,  inclusive,  the  following  data  are  furnished  : 


Total 

Cases 

Deaths. 

Ratio  per  10,000  of  strength. 

mean  strength. 

of  small-pox. 

Cases. 

Deaths. 

127,660 

416 

29 

33 

2-3 

Since  1803  to  1S63,  among  the  thousands  of  vaccinated  children  ad- 
mitted into  the  Royal  Military  Asylum  of  England,  there  has  not  been  a 
case  of  fatal  small-pox.  This  testimony  is  the  more  striking  since  the 
records  show  that  during  that  time  four  deaths  occurred  among  those 
who  had  previously  had  small-pox. 

Similar  data  might  be  furnished  to  an  almost  unlimited  extent,  but  the 
further  elaboration  of  this  point  must  be  unnecessary. 

In  England  alone,  for  nearly  a  century  before  the  introduction  of  vac- 
cination, no  fewer  than  30,000  persons  were  annually  cut  off  by  small- 
pox, which,  in  the  same  ratio,  according  to  the  present  population, 
would  be  equivalent  to  too, 000  deaths  annually.  Out  of  every  1,000 
deaths,  from  1750  to  1800,  there  were  by  small-pox  96;  from  1800  to 
1850,  there  were,  for  the  same  number,  but  35. 

In  Germany,  for  the  same  periods  of  time,  there  were,  out  of  every 
1,000  deaths  for  the  former  period  by  small-pox,  66.5  ;  for  the  latter  pe- 
riod, 7.26. 

In  Sweden,  for  the  last  twenty-eight  years  before  the  introduction  of 
vaccination,  out  of  each  million  of  the  population  there  were  2,050 
deaths  annually  by  small-pox  ;  for  forty  years  subsequent  to  the  introduc- 
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tion  of  vaccination,  the  number  of  deaths  annually  by  small-pox,  per 
million  of  inhabitants,  was  158. 

In  Westphalia,  from  1776  to  1780,  the  annual  small-pox  death-rate 
per  million  of  inhabitants  was  2,643  '■>  fr°m  1816  to  1850,  it  was  114. 

In  Copenhagen,  1 75 1  to  1800,  the  annual  rate  per  million  was  3,128; 
from  1800  to  1850,  it  was  2S6. 

In  Berlin,  for  the  same  periods,  the  rates  relatively  were  3,442  and 
176. 

American  statistics,  so  far  as  known,  are  equally  conclusive.  Accord- 
ing to  a  paper  read  by  Dr.  Robert  Ware,  before  the  Boston  Sanitary  As- 
sociation, we  learn  that  in  Boston,  in  1721,  the  year  in  which  inoculation 
was  introduced,  and  when  the  whole  population  was  11,000,  5,759'  or 
more  than  one  half,  had  small-pox,  and  of  these  844  died.  In  1730 
there  were  4,000  cases,  and  200  deaths.  In  1752,  when  the  population 
was  15,684,  there  were  5,545  cases,  and  539  deaths.  In  1764  there  were 
5,646  cases;  in  1776,  5,292;  in  1792,  8,346.  Compared  with  a  subse- 
quent period,  after  the  general  introduction  of  vaccination,  and  when  it 
was  in  a  measure  compulsory,  from  1815  to  1830,  the  mortality  from 
small-pox  was  only  14  :  from  181 1  to  1839  it  was  but  52. 

By  an  approximate  average  death-rate  by  small-pox  per  million  of 
living  population,  from  1750  to  1800,  and  from  1800  to  1S50,  in  various 
countries  (collected  by  the  Epidemiological  Society  of  London),  there 
were,  in  the  former  period,  nearly  twenty  times  as  many  deaths  by  small- 
pox as  there  were  in  the  latter.1 

Mr.  P.  A.  Seljestrom  (a  rabid  anti-vaccinist),  who  the  Vaccination 
Enquirer  assures  us  "  has  mastered  the  vaccination  question,"  says,  in 
that  journal  November,  1882,  page  130,  of  Swedish  statistics  of  mortality 
from  small-pox  before  and  after  vaccination  : 

Years  before  compulsion.  Average  annual  small-pox  mortality. 

i756-I77S.   5.4So 

1776-1795,   4,617 

1796-1815,   2,303 

After  compulsion. 

1816-1835   45° 

1836-1855   577 

1856-1875   1,031 

^Transactions  American  Medical  Association,  1865,  pages  267,  268. 


REPORT  ON  COMPULSORY  VACCINATION. 


279 


APPROXIMATE  AVERAGE  ANNUAL  DEATH-RATE   BY  SMALL-POX  PER 
MILLION  OF  LIVING  POPULATION.1 


Countries  in  which  records  have 
been  taken. 

Terms  of  years,  re- 
specting which 
particulars  are 
given. 

Annual  death  per 
million  by  small- 
pox before  in- 
troduction of 
vaccination. 

Terms  of  years,  re- 
specting which 
particulars  are 
given. 

Annual  death  per 
million  by  small- 
pox after  intro- 
duction of  vac- 
cination. 

Austria,  Lower  

1777-1S06 

2,484 

1S07-1S50 

340 

Austria,  Upper,  and  Salzburg,  . 

1777-1806 

1,421 

1S07-1S50 

501 

1777-1S06 

1,052 

1S07-1850 

446 

1777-1806 

518 

1807-1850 

244 

1777-1806 

14,046 

1S07-1850 

182 

Tyrol  and  Voralberge, .... 

1 777-1803 

911 

1S07-1S50 

170 

1777-1S06 

2,174 

1S07-1850 

215 

Moravia,  

1777-1S06 

5.402 

1806-1850 

255 

1777-1S06 

5,812 

1S07-1850 

198 

Gallicia,  

1777-1806 

1,194 

1807-1850 

676 

1777-1S06 

3.527 

1 807- 1 8 50 

5l6 

Prussia,  East  Province,     .    .  . 

i 7 / 0—1 / OO 

3>321 

1 0 1 0— 1 0  50 

55° 

Prussia,  West  Province,  .    .  . 

1876-I780 

2,272 

I8IO-I85O 

356 

Posen,  

,  -I780 

1,911 

lSl6-l850 

743 

I776-I780 

2,181 

1SIO-1S5O 

181 

Westphalia,  

I776— 1780 

2,043 

IMO— I05O 

114 

Rhenish  Provinces,  

I776-I780 

908 

1816-I85O 

90 

I7S1-1805 

3.422 

l8lO-l850 

876 

I776-I780 

710 

I8IO-I85O 

170 

-I780 

!,774 

l8lO-lS50 

130 

I774-I80T 

2,050 

I81O-I85O 

158 

I7SI-IS00 

3.128 

I80I-185O 

286 

62,861 

7,403 

7.403 

55.458 

"We  thus  find  that  out  of  22,000,000  of  people  there  died  annually 
from  small-pox,  previous  to  vaccination,  62,S6i,  and  from  the  same 

1  Small-pox  in  New  York  City,  with  some  statistics  and  remarks  on  Vaccination,  by  YVm.  H. 
Richardson,  M.D.,  of  Westport,  N.  Y.,  being  a  report  of  the  Committee  on  Public  Health,  of  the 
New  York  legislature,  submitted  February  10,  1865. 
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number  of  people  there  have  died  annually,  since  vaccination  was  adopted, 
only  7,403,  thus  saving  annually  the  lives  of  55,458  persons,  besides  the 
relief  from  physical  suffering  which  those  who  are  afflicted  with  this 
terrible  scourge  must  necessarily  endure. 

"From  all  the  evidence  we  have  been  able  to  obtain,  we  have  reason 
to  believe, — in  fact,  we  are  almost  positively  certain, — that  had  the  vac- 
cination been  perfect  and  universal  among  these  22,000,000,  the  other 
7,403  could  have  been  saved  also.  In  proof  of  this  view  of  the  case,  I 
append  the  following  statistics,  which  have  been  furnished  me  by  Dr. 
Whittelsey,  the  resident  physician  of  Randall's  Island  : 

"  It  will  be  observed  that  in  the  nursery  hospital,  during  the  years  of 
i854-'55-'56,  there  were  admitted  3,566  children,  and  yet  no  case  of 
small-pox  occurred  during  this  period,  except  the  four  cases  that  were 
brought  there  suffering  from  the  disease  at  the  time  of  admission,  and  it 
never  spread  to  the  other  inmates  in  a  single  instance. 

"  During  these  three  years  the  doctor  attended  personally  to  the  vacci- 
nation of  every  child  on  admission,  but  in  the  subsequent  five  years  he 
states  that  it  was  done  by  subordinates,  and  in  man)'  instances  overlooked 
entirely,  and  the  result  is  clearly  seen  in  the  tables  following,  which 
show  that  forty-four  cases  of  small-pox  had  occurred  out  of  6,867  chil- 
dren admitted  during  these  five  years. 

"But  in  the  Refuge  Hospital,  which  he  retained  under  his  own  per- 
sonal supervision,  and  in  which  he  has  persistently  continued  the  plan  of 
vaccination  on  admission,  he  has  entirely  exterminated  the  disease  for 
the  last  seven  years.  These  statistics  speak  volumes,  and  prove  conclu- 
sively that  the  disease  can  be  exterminated  by  universal  and  efficient 
vaccination  and  revaccination,  and  I  beg  therefore  to  call  your  especial 
attention  to  them. 
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u 

9 

c 

Date. 

rt 

u 

e  numbei 

0 
&. 

73 

Elsewhere  c  < 
tracted. 

Remarks. 

z 

■z 

0 

o> 
rt 
O 

1851,     .  . 

J.3S4 

2,087 

3>44i 

4 

1852,     .  . 

1,419 

i,794 

3>2I3 

1 

1 

I8S3,     •  .  • 

i,3" 

1,729 

3,040 

7 

1854,  •  • 

1855.  •  • 

I.3°S 
i,iS6 

1,385 

2,690 
2,378 

3 

3 
1 

First  year  of  vaccination  on 
admission. 

1856,     .  . 
i8s7>    •  - 

1,062 
879 

959 
1,276 

2,021 
2>r55 

4 

No  cases  contracted  in  the  in- 
stitution since  commenced 
to  vaccinate  on  arrival. 

1858,    .  . 

1,407 

1,169 

2,576 

13 

8 

REPORT  ON  COMPULSORY  VACCINATION.  28 1 

NURSERY  HOSPITAL  STATISTICS  OF  SMALL-POX  Contitltied. 


1859,  •  • 

1,320 

1,148 

2,468 

11 

3 

i860,   .  . 

1,142 

1,397 

2,539 

6 

3 

1861,  .  . 

M53 

'  1.877 

3.030 

10 

5 

13.S08 

16,043 
13.508 

29.551 

60 

24 

36  whole  number  contracted 
in  the  institution. 

29-551 

Whole  number  of  inmates  during  a  period  of  eleven  years   29,551 

Whole  number  of  cases  of  small-pox  during  that  period,   60 

Of  which  there  were  contracted  and  brought  to  the  institution,  ....  24 

Average  yearly  number  of  inmates,   2,686 

Average  yearly  cases  of  small-pox   5J£ 

Contracted  elsewhere   2}£ 


HOUSE  OF  REFUGE  STATISTICS,  BY  DR.  WHITTELSEY. 

Since  1855  all  children,  deemed  unprotected,  have  been  vaccinated  on  their  arrival. 

There  were  in  the  Refuge  January  1,  1855   419  children. 

There  have  been  admitted  up  to  January  1,  1862,  2,021  " 

Total  number  2,440  children. 


During  this  period  of  seven  years  no  case  of  small-pox  or  varioloid  has  occurred  in  the 
Refuge,  notwithstanding  there  were  children  admitted,  during  the  time,  suffering  with  the 
disease,  necessarily  exposing  the  inmates  to  contagion. 

It  must  be  admitted  that  vaccination  does  not  (and  never  did)  confer 
absolute  immunity  from  small-pox  to  all  persons.  It  is  well  known  that 
the  College  of  Surgeons  in  1806,  by  a  circular  letter  sent  to  every  one  of 
its  members,  requested  to  be  informed  of  their  experience  as  to  the  pro- 
tective influence  of  vaccination.  From  the  replies  received  the  College 
of  Surgeons  communicated  to  the  College  of  Physicians  the  following 
information  : 

"To  such  letters  the  Board  [Board  of  Curators]  have  received  426 
answers,  and  the  following  are  the  results  of  their  investigation  : 

"  The  number  of  persons  stated  in  such  letters  to  have  been  vaccinated 
is  164,381. 

"The  number  of  cases  in  which  small-pox  had  followed  vaccination  is 
56. 

"  The  Board  thinks  it  proper  to  remark,  under  this  head,  that  in  the 
enumeration  of  cases  in  which  small-pox  has  succeeded  vaccination,  they 
have  included  none  but  those  in  which  the  subject  was  vaccinated  by  the 
surgeon  reporting  the  facts." 
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Within  the  next  third  of  a  century  post  vaccinal  small-pox  was  con- 
stantly increasing,  and,  in  some  instances,  alarmingly  so.  Indeed,  it 
were  too  much  to  hope  or  believe  that  vaccination  should  confer  absolute 
immunity  to  every  person  against  an  attack  of  small-pox.  Small-pox 
itself  occasionally  fails  to  protect  the  subject  against  a  second  attack 
thereof  The  same  is  true  of  scarlatina,  measles,  whooping-cough,  yel- 
low fever,  etc.  In  the  vast  majority  of  instances  one  attack  of  either  of 
the  above-named  diseases  confers  immunity  against  a  second.  But  the 
exceptions  to  the  rule  are  numerous  and  well  attested. 

In  the  signal  victory  secured  for  vaccination,  the  triumph  succeeding 
the  scorn  and  bitter  denunciation  of  the  measure  and  its  author,  too 
much  was  expected  of  this  grand  discovery.  It  was  first  claimed  that 
vaccination  secured  absolute  immunity  against  an  attack  of  small-pox. 
The  protection  being  tested  upon  an  extended  number  of  persons  and 
in  lengthened  periods  of  time,  the  claim  was  modified,  and  it  was  then 
asserted  that  a  vaccination,  duly  and  efficiently  performed,  secured  the 
subject  against  an  attack  of  small-pox  as  much  as  one  attack  of  small- 
pox protected  against  another. 

The  failures  of  vaccination,  small  in  number  comparatively  though  they 
Were,  even  at  that  early  date,  were  seized  upon,  and  as  at  the  present  time, 
magnified  a  thousand  fold.  This  cast  a  damper  upon  the  cause  of  vaccina- 
tion, and  some  persons  doubted  the  protective  power  of  the  measure.  As 
Simon  says,--  There  seemed  to  be  a  breach  in  the  contract  under  which 
vaccination  had  been  accepted.  In  what  had  promised  so  much,  failures 
were  all  the  more  conspicuous;  men  looked  to  them,  even  where  most 
exceptionable,  rather  than  to  the  successes  of  vaccination,  and  there  were 
(iS'o-'iO  not  a  few  persons  whose  minds  began  to  misgive  them 
whether  the  old  plan  of  small-pox  inoculation  had  not  perhaps  been  too 

easily  abandoned."  . 

The  continued  occurrence  of  post  vaccinal  small-pox  led  to  serious 
and  careful  investigation,  and  it  became  apparent  that  after  a  lapse  ot 
time  a  vaccination  performed  in  infancy  in  a  majority  of  cases  failed  to 
fully  protect  the  subject  when  adolescency  was  attained,  and,  theretoie, 
that  revaccination  should  be  practised  about  that  time.  Revaluation 
being  practised,  the  result  in  protecting  the  subject  so  operated  upon  was 
marvellously  demonstrated.  _ 

It  is  confidently  claimed,  and  we  believe  demonstrated  in  accompany- 
ing statistics,  that,  whatever  weakness  attaches  to  the  protective  power  ot 
vaccination,  it  has  reduced  the  mortality  of  small-pox  to  a  tenth  or  twen- 
tieth of  its  former  proportions. 


REVACCINATION. 


Revaccination  at  puberty  being  admitted  as  necessary  to  give  the  re- 
cipient the  full  protective  benefit  of  vaccination,  let  us  examine  the  rec- 
ord and  see  what  this  protective  power  has  been  demonstrated  to  be 
Dr   Seaton  (in  report  of  Medical  Officer  of  Privy  Counc.l  and  Local 
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Government  Board  for  1S74)  says, — "  The  observations  which  were  made 
during  the  recent  epidemic  [1 S70-1 S73]  afforded  remarkable  evidence  of 
the  value  of  revaccination,  not  merely  in  controlling  the  mortality  from 
small-pox,  but  usually  preventing  altogether  the  occurrence  of  the  dis- 
ease. Its  power  of  preventing  small-pox  under  circumstances  the  most 
favorable  of  all  others  for  contracting  it  was  tested  on  a  very  large  scale 
on  the  nurses,  servants,  and  attendants  of  the  various  hospitals  established 
for  the  treatment  of  the  epidemic  in  the  metropolis  and  in  the  provinces, 
the  attendants  in  the  hospitals  of  the  Metropolitan  Asylum  Districts 
alone  amounting  at  one  time  to  above  three  hundred.  In  every  hospital 
report  which  has  reached  me  it  is  specially  stated  that  not  a  single  one 
of  these  officials,  who  had  been  revaccinated  before  coming  to  take  duty 
at  the  hospital,  contracted  small-pox.  On  the  other  hand,  a  few  cases 
occurred  among  some  nurses  and  servants  in  the  hospitals  of  the  Metropol- 
itan Asylum  District  whose  revaccination  in  the  pressure  of  the  epidemic 
had  been  overlooked  ;  and  there  was  one  case  in  a  nurse  who,  having 
had  small-pox  previously,  had  consequently  not  been  vaccinated  on  com- 
ing into  the  hospital.  There  was  also  a  very  modified  case  in  a  nurse 
in  whom  revaccination  had  been  performed,  but  not  till  after  her  arrival 
at  the  hospital,  and  when  the  small-pox  infection  had  already  been 
received.  The  cases  of  small-pox  which  were  admitted  for  treatment  in 
the  several  hospitals  in  persons  who  had  been  successfully  revaccinated 
were  very  few  and  very  slight.  In  the  hospitals  of  the  Metropolitan 
Asylum  Board,  in  which  upwards  of  14,800  cases  of  small-pox  were 
treated,  there  were  but  four  cases  in  which  there  was  good  evidence  of 
revaccination  having  been  performed  with  effect,  and  these  were  all  light 
cases.  In  Liverpool,  says  Dr.  French,  revaccination  was  found  a  con- 
stant and  perfect  protection  against  small-pox.  In  the  Newcastle-on- 
Tyne  small-pox  hospital,  in  which  77S  cases  were  treated,  there  were 
two  in  which  revaccination  was  alleged  to  have  been  successfully  per- 
formed, one  of  them  ten  years  and  the  other  four  years  before  the  attack 
of  small-pox:  both  of  them  recovered.  In  the  same  hospital  eight  pa- 
tients were  admitted  stated  to  have  had  small-pox,  five  of  whom  were 
distinctly  marked  by  it :  one  of  the  three  not  marked  died,  the  remaining 
seven  all  recovered.  In  the  Leeds  hospital  there  were  four  cases  in 
which  previous  revaccination  was  alleged,  but  in  none  of  them  was  the 
evidence  of  revaccination  conclusive.  One  of  them,  in  which  the  revac- 
cination was  said  to  have  been  done  at  seven  years  of  age,  was  fatal :  the 
other  three  cases  were  mild.  There  were  three  (fatal)  cases  of  small-pox 
in  persons  believed  to  have  had  small-pox  previously,  but  the  evidence 
of  the  former  small-pox  is  not  stated.  Similar  infrequency  and  mildness 
of  small-pox  after  revaccination  was  noted  in  the  hospitals  abroad.  In 
the  Municipal  small-pox  hospital  at  Berlin,  in  which  1 ,529  cases  were 
treated  who  had  been  vaccinated,  only  nineteen  of  these  were  in  persons 
(all  above  thirty  years  old)  who  had  been  successfully  revaccinated  ; 
they  were  all  of  them  cases  of  varioloid,  or  of  variolous  fever  without 
eruption,  and  none  of  them  died.    In  the  same  hospital  there  were  seven 
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cases  (three  of  them  fatal)  in  persons  who  had  previously  had  small- 
pox.1 In  the  Baracken-Lazareth,  used  also  as  small-pox  hospitals  in  the 
same  city,  in  which  1S05  cases  were  treated  in  persons  who  had  been 
vaccinated,  seven  only  were  in  persons  who  had  been  successfully  revac- 
cinated,  of  whom  six  had  a  mild  atttack,  and  one  (a  woman  60-70  years 
old)  had  the  hemorrhagic  form  and  died.2  In  the  hospital  at  Leipsic, 
out  of  1,504  vaccinated  patients  there  were  thirteen  who  had  been  suc- 
cessfully revaccinated  in  early  life,  all  of  whom  recovered;  in  the  same 
hospital  there  were  twenty-two  cases  in  persons  who  had  had  previous 
small-pox,  and  of  these  six  died.8  In  the  hospital  at  Hamburgh  the 
cases  in  persons  who  had  been  revaccinated  were  more  numerous, 
amounting  to  fifty-nine  out  of  a  total  of  2,267  vaccinated  patients,  and 
there  were  three  deaths.4 

Dr.  Marson,  having  the  greatest  experience  perhaps  of  all  writers  upon 
this  subject,  says  of  the  test  of  vaccination  in  preventing  small-pox, — 
"  For  thirty  years  we  have  revaccinated  all  the  nurses  and  servants  who 
had  not  had  small-pox,  on  their  coming  to  live  at  the  small-pox  hospital, 
and  not  one  of  them  has  contracted  small-pox  during  their  stay  here." 

In  Wurtemberg  with  a  vaccinated  population  of  1,263,298,  during  five 
years  the  total  number  of  cases  of  small-pox  was  1,677, — 354  °ftnese 
were  cases  of  confluent  small-pox,  1,043  were  cases  of  varioloid, — being 
^?  about  one  case  of  failure  of  protection  against  small-pox  to  217  vaccin- 
'  ated  persons.  In  a  few  years  subsequently,  of  44,000  revaccinated  sub- 
jects, 20,000  took  the  vaccine  disease  perfectly,  9,000  imperfectly,  and 
failed  with  15,000,  the  successful  revaccinations  being  almost  exclu- 
sively in  those  who  had  been  vaccinated  many  years  previously. 

Of  14,334  revaccinations  in  the  army  of  Wurtemburg,  8,845  nac*  what 
are  described  as  genuine  vaccine  marks  or  scars,  and  of  this  number  31 
per  cent,  were  successfully  revaccinated;  aborted  vaccine  vesicles  in  29 
per  cent.  ;  and  revaccination  failed  in  40  per  cent.  With  those  having 
imperfect  marks  of  previous  vaccination,  revaccination  succeeded  in  28 
per  cent.,  modified  in  26  per  cent.,  failures  46  per  cent.  Mr.  Simon,  in 
his  able  digest  of  the  subject,  published  by  the  General  Board  of  Health, 
shows  that,  during  the  years  from  1833  to  1837,  notwithstanding  the 
fact  that  small-pox  had  been  sixteen  times  brought  into  the  army  of 
Wurtemburg,  there  had  ensued  among  the  14,334  revaccinated  soldiers 
one  single  instance  of  unmodified  small-pox. 

In  the  Prussian  army,  in  1840,  revaccination  was  performed  upon 
43,522  soldiers.  Upon  these  soldiers  were  found  distinct  vaccine  cica- 
trices 11134,573;  indistinct  vaccine  scars  in  6,177;  in  2,772  persons  no 
scars  of  previous  vaccination  were  found,  although  they  had  formerly 
been  vaccinated.  The  result  showed  20,952  successful  revaccinations  ; 
8,820  partially  successful ;  and  13,750  unsuccessful  revaccinations.  Re- 

1  Report  by  Dr.  Lottier  Mayer,  Deutsche  Klinik,  1872,  pp.  262  and  263. 

2  Report  by  Dr.  Guttstadt,  ibid,  p.  357. 

»  Report  by  Dr.  Wunderlich,  Archiv  der  Heilkunde,  1872,  p.  97. 
4  Report  by  Dr.  Oppert,  Deutsche  Klinik,  1872,  p.  72. 
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vaccination  was  practised  in  this  army  because  of  the  increase  of  the 
number  of  cases  of  post-vaccinal  small-pox  among  the  soldiers.  For  ten 
years  prior  to  1S31  these  cases  had  been  observed  ;  and  from  1831  to 
1S33,  312  deaths  had  occurred  among  the  troops  formerly  vaccinated. 
For  twenty  years  subsequent  to  revaccination,  two  deaths  annually  have 
occurred  from  small-pox,  whereas  104  deaths  annually  occurred  before 
revaccination  was  practised. 

In  the  Bavarian  army  revaccination  has  been  compulsory  since  1843  ; 
and  for  twelve  years, — 1843  to  1S55,  as  shown  by  the  report  of  the  min- 
ister of  war, — not  a  case  of  unmodified  small-pox  had  occurred.  A  few 
cases  of  varioloid  had  occurred  during  this  period  of  time,  but  not  a 
single  death  from  small-pox. 

In  the  Russian  soldiers  at  Kazan,  the  army  being  revaccinated,  18  per 
cent,  of  perfectly  successful  revaccinations  were  obtained. 

From  the  army  of  Denmark  during  the  years  i842-'47,  20,000  soldiers 
were  revaccinated,  nearly  fifty  per  cent,  of  revaccinations  being  success- 
ful. 

The  armies  of  Sweden  and  of  Baden,  and  the  British  army,  offer  incon- 
trovertible testimony  of  the  necessity  of  revaccination,  and  almost  total 
exemption  of  the  revaccinated  from  small-pox.  It  would  be  both  inter- 
esting and  instructive  to  give  these  details  did  the  limits  of  this  paper  per- 
mit. But  one  more  demonstration  of  the  value  of  revaccination.  From 
the  report  of  the  faculty  of  medicine  of  Prague,  the  following  facts  are 
shown  :  From  1840  to  1S55  inclusive,  the  average  number  of  revaccina- 
tions annually  were  11,6172-16.  Average  annual  successful  revaccin- 
ations, 4,506;  unsuccessful,  6,890;  unknown,  213.  From  this  it  ap- 
pears that  of  every  100  revaccinations  there  were  38  3-5  successful,  59  2-5 
unsuccessful,  and  1  4-5  unknown. 

HOSPITAL  EXPERIENCE. 

^Manchester  Royal  Infirmary — Dr.  Henry  Thomkins,  medical  super- 
intendent of  the  fever  hospital  belonging  to  the  Manchester  Royal  In- 
firmary at  Monsall,  in  a  paper  recently  read  at  Owens  college,  said, — 
"  The  most  striking  of  all  evidence  is,  perhaps,  that  derived  from  the 
small-pox  hospitals  themselves.  Here  the  protective  influence  of  vac- 
cination is  seen  and  proved  in  a  manner  beyond  all  cavil.  At  Highgate, 
during  an  experience  of  forty  years,  no  nurse  nor  servant,  having  been 
revaccinated,  has  ever  contracted  small-pox  ;  and  evidence  of  the  same 
character  I  can  myself  bring  forward,  for,  during  the  whole  time  that  I 
have  had  charge  of  the  fever  hospital,  more  than  a  thousand  cases  of 
small-pox  have  passed  under  my  care;  yet  no  servant,  nurse,  porter,  or 
other  person  engaged  there  has,  after  revaccination,  ever  taken  it,  though 
exposed  daily  to  infection  in  its  most  concentrated  form.  *  *  Again: 
among  all  the  students  who  during  the  past  two  years  have  attended 
the  hospital  for  clinical  instruction,  not  one  has  suffered,  all  having  been 

•First  annual  report  of  the  Board  of  Health  of  Detroit,  Mich.,  pages  109  and  no. 
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revaccinated  before  being  permitted  to  enter  the  small-pox  wards.  *  * 
I  defy  the  most  enthusiastic  or  conscientious  of  anti-vaccinators  to  pro- 
duce evidence  like  this  on  his  side  of  the  question,  or  to  bring  forward 
even  half-a-dozen  persons,  choose  them  whence  he  may,  who  have  not 
been  protected  against  small-pox,  and  expose  them  as  the  students  are 
exposed,  without  more  or  less  of  the  number  taking  the  disease." 

"Dr.  de  Kerschensteiner,  chief  medical  officer  of  Bavaria,  as  the  re- 
sult of  official  statistics  of  Bavaria  for  ten  years,  i87i-'8o,  says, — "Of 
those  once  vaccinated,  12  per  cent,  of  those  attacked,  of  the  revaccinated 
only  7^  per  cent.,  but  of  the  unvaccinated,  46^  per  cent,  died  of  small- 
pox." 

One  of  the  finest  records,  showing  the  marvellously  protective  power 
of  revaccination,  was  in  the  Franco-German  war.  Every  soldier  is  vac- 
cinated on  entering  the  German  army  ;  and  if  the  soldier  has  been  vac- 
cinated prior  to  entering  the  service,  he  is  revaccinated.  Little  or  no 
attention  was  paid  to  vaccination  in  the  army  of  France.  Now  for  the 
results  in  each  army  : 

^Number  of  soldiers.  Deaths  from  stnall-pox. 

German  army,   1,125,000  250 

French  army   442,000  23,000 

What  does  the  ratio  of  epidemics  teach  us?  Read  it.  The  report  of  the 
Epidemiological  Society  of  London  says, — first,  during  ninety-one  years, 
previous  to  inoculation,  there  were  sixty-five  distinct  and  well  marked 
epidemics,  which  is  a  ratio  of  71.4  epidemics  in  one  hundred  years; 
second,  during  sixty-three  years  in  which  inoculation  was  practised,  and 
that  to  a  great  extent,  there  were  fifty-three  distinct  and  well  marked 
epidemics,  which  is  a  ratio  of  eighty-four  epidemics  in  one  hundred  years  ; 
third,  during  the  last  fifty  years,  in  which  vaccination  has  been  practised 
and  inoculation  declared  illegal,  there  have  been  twelve  epidemics  of 
small-pox,  which  is  a  ratio  of  twenty-four  epidemics  in  one  hundred 
years.2 

With  all  this  testimony  before  us  (and  we  are  prepared  to  submit 
thousands  of  pages  additional  if  called  for),  we  say,  with  Dr.  O.  W. 
Wight,  the  learned  and  renowned  health  officer  of  Detroit,  Mich.,  "Yet 
there  are  men,  apparently  rational,  who  denounce  vaccination,  without 
suspecting  that  they  are  making  themselves  public  malefactors." 

REDUCTION  OF  GENERAL  MORTALITY. 

"  Drs.  Greenhow  and  Farr,  under  the  auspices  of  the  General  Board  of 
Health  of  London,  have  shown,  that,  with  the  decline  of  small-pox  conse- 
quent on  vaccination,  the  general  death-rate  hasgreatly  diminished  from  all 
causes,  and  that,  too,  notwithstanding  a  severe  and  fatal  epidemic  of  in- 
fluenza and  two  epidemics  of  cholera  ;  and  under  this  diminution  it  is 

'The  strength  of  these  armies  is  taken  from  History  of  Franco-German  War,  by  Carl  Winterfeld, 
1871. 

2  See  Transactions  American  Medical  Association,  1865,  page  26S. 
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especially  notable  that  the  two  classes  of  disease  usually  considered  the 
most  fatal, — namely,  scrofulous  and  low  febrile  affections, — have  dimin- 
ished in  a  remarkable  degree.  The  general  death-rate  per  10,000  of  liv- 
ing population,  during  the  periods  of  1846-55,  was  25  per  cent,  less 
than  the  decennial  period  of  1746-55,  and  40  per  cent,  less  than  the 
decennial  period  of  i6Si-'90,  showing  a  successive  decline  since  the 
remoter  period  from  421  to  355,  and  since  the  more  recent  period  from 
355  to  249- 

"According  to  Dr.  Farr's  statistics,  the  average  annual  death-rates  in 
London,  from  all  causes  and  all  ages,  per  10,000  living,  were, — 

From  1 771-1780   500 

"    1801-1810,   .,   292 

"     1831-1835  (small-pox  prevailed)   320 

•     1840-1854   .    .    .   .  248^ 

"The  average  annual  death-rates  in  Sweden,  from  all  causes  and  all 
ages,  per  10,000  living,  were, — 

From  1776  to  1795  268 

"    1821  to  1840,  '•.  233 

"    1841  to  1850,  205 

"In  McColloch's  Descriptive  and  Statistical  Account  of  the  British 
Empire,  Dr.  Farr  has  shown  that  fever  has  progressively  subsided  since 
1771  (at  first  under  the  influence  of  inoculation),  '  and  that  the  combined 
mortality  of  small-pox,  measles,  and  scarlatina  is  now  only  half  as  great 
as  the  mortality  formerly  occasioned  by  small-pox  alone.' 

"  According  to  the  researches  of  Dr.  Greenhow,  previous  to  the  intro- 
duction of  vaccination,  the  death-rate  from  scrofulous  diseases  was  five 
times  greater  than  it  is  at  the  present  time,  and  the  present  death-rate  of 
pulmonary  consumption,  great  as  it  is,  is  7  per  cent,  lower  than  it  was 
previous  to  Jenner's  discovery."1 

But  let  us  appeal  to  vaccinophobists  for  a  preventive  of  small-pox,  and 
they  will  say, — "We  believe  in  sanitation.  Let  the  people  have  an 
abundance  of  pure  air,  water,  and  food,  and  small-pox  will  not  appear." 
Now,  what  does  the  whole  science  of  medicine  testify  as  to  the  etiology 
of  small-pox?  Here  it  is  in  a  nut-shell:  Small-pox  spreads  at  the  pres- 
ent time  exclusively  by  means  of  a  specific  virus  which  is  begotten  in 
the  body  of  a  small-pox  patient,  and  is  conveyed  directly  by  exposure  of  the 
person  to  one  sick  of  small-pox,  or  coming  in  contact  with  infected  cloth- 
ing, bedding,  etc.  How  absurd,  then,  is  the  claim  for  sanitation,  for  you 
can  take  an  unvaccinated  person  to  the  purest  air  of  the  country,  even  upon 
mountain  tops,  and  put  him  in  contact  with  the  virus  of  small-pox,  and 
he  will  contract  the  disease  as  readily  as  if  directly  exposed  to  it  in  the 
filthiest  slums  of  the  filthiest  population  on  earth.  The  same  is  true  of 
water  and  food,  whatever  their  purity.    But  put  your  unvaccinated  subject 

1  Transactions  American  Medical  Association,  1865,  page  269. 
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into  a  house  where  all  the  decaying  garbage  of  a  city,  both  animal  and 
vegetable,  is  piled  high  as  the  second-story  window,  then  pour  water  all 
through  it,  and  call  upon  the  heat  of  the  sun  to  set  all  this  putrefying 
mass  into  the  most  active  putrefactive  fermentation,  and  if  small-pox 
virus  has  been  kept  away  from  it,  your  subject  will  die  of  typhoid  fever 
or  plague,  but  never  of  small-pox. 

In  conclusion,  your  committee  begs  leave  to  be  permitted  to  quote 
(and  fully  endorse)  the  following  language  of  the  illustrious  John  Simon 
on  the  subject : 

"  It  can  be  no  common  certainty  which  commands  so  general  an  as- 
sent. It  can  have  been  neither  a  truthless  nor  a  barren  doctrine,  which, 
within  sixty  years  from  its  rise,  has  all  but  universally  satisfied  private 
judgment,  and  has  converted  nations  to  its  grateful  followers. 

"No  truth  can  be  thought  of,  against  which  some  one  does  not  rail, 
and  it  would  be  idle  to  hope,  under  existing  conditions  of  the  human 
mind,  that  vaccination  should  be  much  more  generally  credited  than  it 
is. 

"  Perhaps  in  no  age  of  the  world  have  persons,  in  proportion  to  their 
instruction,  been  readier  than  now  to  accept  physical  marvels,  and  to 
modify  their  conceptions  of  natural  laws,  at  the  biddings  of  quacks  and 
conjurers.  It  goes  with  this  credulity  to  be  incredulous  of  proved  truth. 
Alike  in  respecting  what  is  known,  and  believing  what  is  preposterous, 
the  rights  of  private  foolishness  assert  themselves.  It  is  but  the  same 
impotence  of  judgment,  which  shrinks  from  embracing  what  is  real,  and 
lavishes  itself  upon  clouds  of  fiction. 

"  To  some  extent,  therefore,  it  may  be  felt  a  weary  and  unprofitable 
work  to  have  spent  time  and  labor  in  reasserting  proofs  which,  fifty  years 
ago,  were  exhaustive  of  the  subject.    *    *    *  * 

"  They  have  enabled  you  to  estimate  the  full  measure  of  gratitude 
which  is  due  to  the  discoverer  of  vaccination.  They  have  set  before 
you,  as  experience,  what  it  must  have  seemed  mere  enthusiasm  to  fore- 
tell. You  will  read  it  in  the  skilled  evidence  of  individuals,  who,  solely 
with  the  resources  of  Jenner's  antidote,  are  maintaining  day  by  day 
against  the  most  dreadful  of  infections  the  victory  which  he  commenced. 
You  will  read  it  in  the  colossal  statistics  of  nations,  which  till  sixty 
[now  eighty-six]  years  ago  were  decimated  by  that  one  messenger  of 
death. 

"If  utility  to  human  life  be  any  test  of  what  is  noble  in  labor,  if  our 
teachers  of  inductive  philosophy  have  rightly  advised  us,  non  tantum  et 
ordini,  verum,  etiam  usui  et  cotnmodis  hominum  consulere, — then  as- 
suredly the  discovery,  of  which  those  things  are  told,  may  rank  with  any 
achievement  of  man. 

"'  Let  men  rejoice  that  there  has  shone  so  great  a  splendor  from  amid 
their  race,' is  the  bidding  which  at  Newton's  tomb  reminds  us  of  im- 
mortal debts  to  the  greatest  interpreter  of  nature,  and  claims  kindred  for 
us  with  the  power  of  his  intellect,  passionless  and  'almost  divine.'  If 
corresponding  honor  be  due  to  the  most  beneficent  application  of  science, 
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if  our  mortal  state  owes  love  to  those  who  lessen  its  weakness  and  mis- 
ery, surely  here  has  been  a  second  student  of  nature,  who,  also  matchless 
in  his  career,  might  have  claimed  to  lie  beside  that  monarch  of  the  intel- 
lect in  his  last  repose,  and  to  share  the  inadequate  homage  of  that  grate- 
ful epitaph. 

"  For,  though  a  different,  it  is  an  equal  praise,  which  the  members  of 
Jenner's  profession  vindicate  for  his  honored  name.  He,  too,  could 
interpret  nature,  but,  above  all,  he  could  render  her  teaching  fruitful. 
To  arm  mankind  against  the  worst  of  pestilences,  to  widen  by  one  dis- 
covery the  horizon  of  human  life,  to  banish  a  cruel  terror  from  every 
mother's  heart, — such  was  Jenner's  aspiration  in  his  study  of  nature, 
such  has  been  the  fruit  of  his  philosophy." 

All  of  which  is  respectfully  submitted. 

Eugene  Foster,  M.  D., 

Augusta,  Ga. 
E.  L.  Griffin,  M.D., 

JFond  du  Lac,  Wis. 
Oscar  C.  DeWolf,  M.  D., 

Chicago,  III. 
Geo.  Homan,  M.D., 

St.  Louis,  Mo. 
Saml.  W.  Abbott,  M.  D., 

Wakefield,  Mass. 
E.  H.  James,  M.  D., 

New  York  City. 
Thomas  F.  Wood,  M.D., 

Wilmington,  JV.  C. 
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PULLMAN  FROM  A   STATE   MEDICINE  POINT  OF 

VIEW. 

By  OSCAR  C.  DeWOLF,  M.D., 

COMMISSIONER  OF  HEALTH,  CHICAGO.     PROFESSOR  OF   STATE  MEDICINE,  CHICAGO 

MEDICAL  COLLEGE. 

No  branch  of  state  medicine  is  less  interesting  because  of  its  relations 
to  other  branches  of  sociology,  at  first  seemingly  remote  from  it.  One 
of  the  greatest  problems  of  sociology  is  the  establishment  of  harmonious 
relations  between  capital  and  labor.  A  problem  of  great  importance  in 
state  medicine  is  that  of  civic  sanitation.  Yet  these  two  problems  are  by 
no  means  without  influence  on  each  other. 

In  nearly  every  Anglo  Saxon  city,  what  are  assumed  by  individuals  to 
be  "  personal  rights"  are  allowed  to  interfere  with  the  welfare  of  the 
community  as  a  whole.  This  "  personal  right  "  element  of  the  problem 
of  civic  sanitation  renders  that  problem  peculiarly  perplexing,  as  any 
attempt  to  render  its  influence  abortive  is  regarded  as  an  attempt  at 
paternal  government,  which  is  peculiarly  objectionable  to  Anglo  Saxons, 
an  objection  which  lies  at  the  foundation  of  many  seemingly  inexplicable 
prejudices.  Even  in  countries  where  paternal  government  is  the  rule, 
the  difficulties  arising  from  this  "personal  right"  idea  have  proven 
almost  insuperable  barriers  to  progress  in  civic  sanitation.  In  France,  a 
country  accustomed  to  state  interference  in  civic  sanitation,  when  Na- 
poleon III  was  able  to  demolish  the  squalid  quarters  of  Paris,  theoret- 
ically in  the  interest  of  health,  really  in  the  interest  of  his  dynasty,  so 
insignificant  a  corporation  as  a  rag-picker's  guild  was  able  to  resist 
proper  street  cleaning,  because  it  interfered  with  some  of  their  "  rights." 
It  is  obvious,  therefore,  that  paternal  government  is  not  as  potent  in  the 
enforcement  of  sanitary  laws  as  the  absolutists  on  the  one  hand,  and  the 
socialists  on  the  other,  would  have  us  believe.  In  the  Anglo  Saxon 
countries  paternal  government  is  out  of  the  question,  were  it  more 
potent  than  it  is.  To  carry  on  civic  sanitation  at  present  requires  dom- 
iciliary visits;  and  against  these  there  is  a  strong  prejudice,  born  of  the 
reaction  against  domiciliary  visits  for  espionage,  and  impartially  ex- 
tended to  all  such  visits,  be  their  purpose  what  it  may.  These  and 
allied  prejudices  constitute  what  is  known  as  "public  opinion,"  which  is 
born  of  a  fancied  experience.  This  "  public  opinion  "  cannot  be  rea- 
soned with.  It  may  be  educated,  not  by  books  or  texts  dropped  into 
receptive  but  non-assimilative  minds,  but  by  opposing  real  to  fancied 
experience.    These  difficulties  in  the  way  of  civic  sanitation  may  be 
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roughly  divided  into  two  classes, — those  arising  from  the  cupidity  of 
capitalists,  and  those  arising  from  the  prejudices  of  the  working  class.  To 
remove  the  first  class  of  difficulties,  law  might  prove  effectual,  were  the 
prejudices  of  the  working  class  in  favor  of,  in  lieu  of  opposed  to,  such  a 
law.  As  it  is  now,  between  the  Scylla  of  the  capitalists  and  the  Charybdis 
of  the  working  man,  civic  sanitation  has  a  difficult  course.  Proper  edu- 
cation of  the  working  class  would  create  a  "  public  opinion"  in  favor  of 
sanitation,  but  such  education  can  be  given  through  experience  only. 
Healthy  homes,  whose  incumbency  does  not  hint  at  the  acceptance  of 
charity,  are  the  best,  in  fact  the  only,  means  of  teaching  sanitation  to 
the  working  class.  It  is  also  clearly  evident  that  the  provision  of  such 
homes  by  capitalists  would  tend  to  the  reconciliation  of  labor  and  capi- 
tal. From  a  theoretical  point  of  view,  this  manner  of  teaching  sanitation 
to  the  working  class  seems  feasible  and  attractive.  All  experiments 
hitherto  made  in  this  direction  have  proven  successful. 

SALTAIRE,   PEABODY'S,  AND  THE  NEW  YORK  EXPERIMENT. 

About  twenty  years  ago,  Titus  Salt  founded  on  the  banks  of  the  Aire 
in  England  a  city  of  homes  for  his  working-men,  constituting  what  is 
now  known  as  the  city  of  Saltaire.  This  gives  to  the  workmen  healthy 
homes,  cheerful  surroundings,  and  refining  associations.  Its  death-rate 
is  low,  and  the  life  expectancy  of  its  native  born  citizens  greater  than  usual. 

The  bequest  of  George  Peabody  to  the  city  of  London  has  had  similar 
results  in  the  same  direction,  but  is  not  so  extended  an  experiment. 

The  "Association  for  Improving  the  Dwellings  of  the  Poor  in  New 
York  City"  has  erected  on  First  Avenue  in  that  city  a  block  of  houses, 
thirteen  in  number,  six  stories  high,  with  basements  used  as  cellars  and 
laundries.  These  houses  accommodate  two  hundred  and  eighteen  fam- 
ilies, who  occupy  suites  of  two,  three,  and  four  rooms,  at  a  rent  of  two 
to  four  dollars  per  week.  There  are  reading-rooms  and  a  bath-house 
connected  with  these  houses,  and  an  ample  play-ground  for  the  children. 
There  have  been  excellent  attempts  at  sanitation,  but  the  soil-pipes  need 
better  ventilation,  and  the  drains  less  direct  connection  with  the  main 
sewer.  The  mortality  among  children  during  1882  was  6  per  1,000  ;  the 
mortality  in  the  neighboring  houses,  28  per  1,000. 

THE  CITY  OF  PULLMAN. 

The  most  important  of  these  attempts  to  improve  the  condition  of  the 
working  classes,  and  the  most  successful  experiment  in  civic  sanitation, 
is  the  city  of  Pullman,  situated  in  the  vicinity  of  Chicago. 

CAUSES  OF  ITS  FOUNDATION. 

It  was  founded  by  George  M.  Pullman,  Esq.,  of  sleeping-car  fame, 
who,  in  its  foundation,  intended  to  establish  a  city  of  homes  for  his 
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employes,  from  which  all  criminally  debasing  influences  should  be  ex- 
cluded. He  hoped,  also,  to  induce  in  them,  through  this  means,  a 
love  of  locality  which  would  counteract  that  desire  for  change  and  that 
restlessness  which  play  such  an  important  part  in  the  production  of 
labor  troubles,  crime,  and  other  violations  of  major  and  minor  morality. 
These  homes  were  to  be  provided  with  proper  sanitation,  and  with 
refined  surroundings. 

REASONS  FOR  SELECTING  THE  PRESENT  SITE. 

As  Mr.  Pullman's  scheme  was  not  purely  eleemosynary,  certain  eco- 
nomic factors  therein  required  careful  consideration  in  the  selection  of  a 
site.  To  make  cars  of  maximum  quality  at  a  minimum  cost,  a  location 
of  the  factory  outside  of  a  city,  where  land  was  to  be  had  at  a  cheap 
rate,  was  necessary.  The  provision  of  homes  for  employes  implied  pro- 
vision for  their  social,  educational,  and  domestic  requirements.  As  it 
was  intended  to  enlist  the  interest  of  the  employes  in  the  welfare  of 
the  company,  it  was  also  necessary  to  provide  against  the  presence 
of  any  debasing  element.  For  these  reasons  a  site  was  selected  on  the 
west  shore  of  Lake  Calumet,  a  body  of  water  three  miles  long  by  one 
and  one  half  miles  wide,  about  twelve  miles  from  Chicago,  more  es- 
pecially as  the  Pullman  company  already  owned  land  there.  Three 
thousand  acres  in  the  immediate  vicinity  were  purchased.  The  chief 
geological  formation  of  this  site  belongs  to  the  drift  period.  There  is 
alluvial  soil  to  the  depth  of  a  foot,  based  on  a  bed  of  blue  clay  several 
feet  in  depth,  and  in  this  latter  circumstance  was  found  an  additional 
reason  for  the  choice  of  the  site,  in  so  much  as  from  the  clay  just  men- 
tioned were  made  several  million  bricks  used  in  the  construction  of 
buildings.  Mr.  S.  S.  Beman,  of  New  York,  supervised  the  architecture, 
Mr.  N.  F.  Barrett  the  landscape  engineering,  and  Mr.  Benezette  Will- 
iams the  sanitary  engineering.  Under  these  auspices,  the  erection  of 
the  city  was  begun  in  the  severe  winter  of  18S0-1881,  and  the  city  was 
formally  opened  to  its  inhabitants  in  April,  1SS1. 

ARCHITECTURE  AND  MANUFACTURES. 

The  city,  as  already  stated,  is  located  on  the  west  shore  of  Lake  Cal- 
umet, which  is  connected  with  Lake  Michigan  by  a  navigable  river 
called  the  Calumet.  Both  the  lake  and  the  river  will  ultimately  be  able 
to  admit  the  largest  lake  shipping.  Docks  are  now  being  constructed, 
and  it  is  intended  to  dredge  the  lake,  and  to  widen,  straighten,  and 
deepen  the  river. 

The  manufacturing  buildings  and  shops  are  separated  from  the  resi- 
dences by  a  boulevard  :  the  first  lie  north,  the  second  south,  of  this. 
The  main  shops  are  four  long  three-story  buildings,  parallel  with  each 
other,  separated  by  a  70-foot  passage.  The  main  building,  which  is 
built  of  pressed  brick  and  stone,  consists  of  a  central  portion  100  feet 
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square,  extending  twenty  feet  in  advance  of  its  wings,  which  make  up 
the  total  frontage  of  the  main  building  to  700  feet,  with  an  average 
depth  of  eighty-six  feet.  The  central  portion  is  surmounted  by  an 
attractively  appearing  clock-tower.  In  this  main  building,  and  the 
adjacent  ones,  the  manufacture  of  cars  is  carried  on.  The  car  is  begun 
in  one  department,  and  carried  from  department  to  department  on  a 
large  transfer  truck,  conveyed  by  a  dummy  engine  on  the  railway  tracks 
occupying  the  centre  of  the  70-foot  passages  already  mentioned.  The 
shops  and  factories  cover  in  all  fifteen  acres  of  ground,  and  employ 
2,000  workmen.  These  shops  are  divided  into  departments,  analogous 
trades  being  placed  adjacent  to  each  other.  The  steam  power  is  obtained 
from  that  gigantic  Corliss  engine  which  supplied  steam  power  in  the 
Centennial  Exhibition.  It  is  enclosed  in  a  building  eighty  feet  square  by 
sixty  high,  and  is  of  2,400  horse-power.  The  surroundings  of  the  shops 
are  very  tasteful.  In  front  of  the  main  building  is  a  miniature  lake, 
bordered  with  green  turf  and  flowers.  At  one  end  of  this  is  rock  work, 
over  which  falls  a  cascade  supplied  by  the  overflow  of  the  Corliss  engine 
boilers.  North  of  the  main  building  is  the  Allen  Paper  Car-Wheel 
Works.  These  are  constructed  on  the  same  plan  as  the  main  building, 
but  on  a  smaller  scale.  They  employ  four  hundred  workmen,  and  turn 
out  about  twelve  thousand  wheels  annually,  these  wheels  being  only 
used  by  the  Pullman  Company  ':  each  wheel  costs  from  seventy-five  dol- 
lars to  ninety-five  dollars.  A  quarter  of  a  mile  north  of  this  is  the 
foundry,  which,  with  its  workmen's  homes,  constitutes  what  is  called 
North  Pullman  :  there  are  seven  hundred  and  fifty  workmen  employed 
here. 

In  the  rear  of  the  main  building  is  the  great  water  tower.  It  is  two 
hundred  feet  high  and  seventy  feet  square  to  half  its  height,  where 
it  becomes  octagonal,  and  tapers  to  its  dome,  which  contains  a  water- 
tank  of  a  half-million-gallon  capacity.  Pumping  machinery  at  the  base 
of  the  tower  raises  the  water  to  that  height.  Under  the  machinery 
is  a  vault,  the  receptacle  for  Pullman  sewage.  The  residence  quar- 
ter, although  presenting  much  general  resemblance,  is  not  barrack- 
like. Every  house  is  of  pressed  brick  and  stone,  and  has  a  roof  of 
slate  arranged  to  show  pleasant  contrasts  of  color.  The  houses  are 
over  1,400  in  number,  and  rent  from  $6.50  to  $65  per  month, — the  aver- 
age rent  paid  by  workmen  being  $14.  Every  house  has  water  and 
water-closets  in  the  interior,  and  a  very  large  proportion  have  bathing 
facilities.  The  prominent  buildings  are  the  Hotel  Florence,  the  Grand 
Arcade,  the  market,  the  school-house,  and  the  church.  The  materials 
used  in  the  erection  of  the  hotel  were  pressed  brick  and  stone,  with 
bands  of  black  cement.  The  interior  is  finished  in  light  wood,  which  is 
carved  with  taste.  The  Hotel  Florence  contains  seventy-five  guest 
chambers,  witli  all  modern  improvements,  and  is  under  the  management 
of  Mr.  Pullman.  The  streets  throughout  the  town  are  macadamized, 
and  have  broad  side  pavements  bordered  with  green  turf,  relieved  at  in- 
tervals with  flower-beds,  trees,  and  fountains.    South  of  the  hotel  is  an 
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open  park  called  Arcade  Square,  which  is  furnished  with  a  band  plat- 
form, and  is  pleasantly  laid  out  from  a  landscape  gardening  point  of 
view.  The  Grand  Arcade  building,  from  which  this  park  takes  its 
name,  is  an  irregularly-shaped  structure,  built  of  the  same  materials  as 
the  hotel.  It  is  two  and  a  half  stories  high.  Through  its  centre,  run- 
ning from  north  to  south,  is  a  court  twenty  feet  wide,  the  buildings  on 
either  side  being  joined  at  the  roof  by  a  glass  skylight.  The  court  is 
paved  with  tile,  and  is  really  the  trade  centre  of  the  town,  the  principal 
shops  being  located  here.  In  the  centre  is  the  post-office.  The  second 
floor  is  surrounded  by  balconies,  and  on  it  are  located  the  public  library, 
the  Pullman  Bank,  the  city  architect's  office,  and  other  offices.  The 
bank  is  well  fitted  up.  It  has  a  cash  capital  of  $100,000,  and  its  officers 
are  selected  from  the  Pullman  Company  officers.  It  is  intended  for  a 
savings-bank,  and  to  increase  the  company's  banking  facilities.  The 
public  library  contains  over  5,000  volumes,  the  gift  of  Mr.  Pullman.  Its 
main  room  is  furnished  in  a  style  fully  in  accordance  with  its  contents, 
and  gives  to  the  library  the  air  of  an  institution  devoted  to  study.  In  the 
Grand  Arcade  is  also  a  well  built  and  well  appointed  theatre,  which 
seats  one  thousand  people.  There  is  a  species  of  censorship  kept  over 
the  dramas  here  produced,  which  must  be  of  a  high  yet  practicable 
quality.  South  of  the  Grand  Arcade  is  situated  the  livery  stable,  which 
includes  the  quarters  of  the  fire  department.  The  latter  are  furnished 
with  all  modern  appliances.  The  company  is  composed  of  a  chief  and 
two  assistants,  who  are  paid,  and  uniformed  volunteers  who  are  subject 
to  the  orders  of  the  chief.  The  school-house  is  constructed  according  to 
the  latest  designs  for  school-house  construction.  It  is  the  intention  to 
make  Pullman  the  seat  of  a  university,  which  shall  include  all  that  is 
popularly  meant  by  that  term,  and  of  industrial  and  polytechnic  schools. 
The  church,  of  green  serpentine,  is  Gothic  in  style,  and  has  a  steeple 
146  feet  in  height  containing  a  chime  of  bells.  The  interior  is  very 
finely  decorated,  and  in  it  there  is  a  large  organ.  The  seating  capacity 
is  five  hundred.  It  is  to  be  leased  to  the  denomination  strong  enough  to 
support  a  parsonage.  The  market-house  is  a  large  building,  containing 
stalls  for  farmers,  butchers,  etc.,  who  are  restricted  to  it.  The  Pullman 
Gas- Works,  situated  on  the  shores  of  the  lake,  produce  water-gas,  which 
is  used  by  everybody  for  lighting  purposes,  and  by  about  10  per  cent, 
of  the  inhabitants  for  cooking  and  heating.  Water  is  supplied  by  the 
Hyde  Park  Water-Works,  five  miles  distant,  connected  with  Pullman 
by  a  16-inch  main.  From  the  top  of  the  water  tower,  already  men- 
tioned, the  water  is  distributed  through  the  city  at  an  average  pressure 
of  1,960  pounds  to  the  square  foot.  A  tract  of  land  has  been  laid  out 
on  which  homes  can  be  erected,  to  be  paid  for  in  instalments,  subject 
to  the  sanitary  and  other  requirements  of  the  town.  On  the  lake  shore 
is  the  Pullman  Company's  railroad,  which  is  at  present  eighteen  miles 
in  length,  which  connects  with  all  the  railroads  having  Chicago  for  their 
terminus. 
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SEWAGE  SEWAGE  FARM. 

In  the  problem  of  the  disposal  of  sewage  there  enter  two  great  ques- 
tions,— whether  the  disposal  of  the  surface  water  should  be  the  same  as 
the  sewage,  the  combined  system,  or  whether  the  surface  water  should 
be  excluded,  the  separate  system.  In  some  cases  the  first  has  worked 
decidedly  well ;  in  others,  the  second  has  been  found  to  answer  admi- 
rably. Benezette  Williams  regarded  Pullman  as  a  place  in  which  the 
separate  system  was  likely  to  yield  the  best  results,  for  the  following 
reasons  :  The  site  of  the  town  was  almost  level,  not  more  than  eight  feet 
above  the  lake,  and  a  gravity  discharge  to  any  body  of  water  other  than 
Lake  Calumet  not  being  obtainable.  In  absence  of  the  means  of  purify- 
ing itself,  Lake  Calumet  was  unfit  for  a  sewage  receptacle  since  it  was 
shallow  (one  to  eight  feet  deep),  drained  a  small  area,  and  was  con- 
nected with  Lake  Michigan  by  a  small  branch  leading  into  the  Calumet 
river,  which  drained  a  very  large  territory.  The  alternative  of  a  gravity 
discharge  is  the  use  of  pumps  ;  and  in  such  case,  exclusion  of  surface 
water  is  imperative.  In  case  of  the  use  of  pumps,  the  alternatives  were 
connection  with  Lake  Michigan,  already  much  contaminated  in  places 
with  filth,  by  a  six-and-a-half-mile  pipe,  or  some  form  of  land  purifica- 
tion. It  was  found  that  to  suitable  land  three  miles  away  title  had 
already  been  acquired  by  the  Pullman  Land  Association.  To  this  land 
a  pipe  could  be  laid,  a  farm  prepared  sufficient  to  dispose  of  the  sewage 
of  ten  thousand  people,  and  farm  buildings  erected,  for  less  than  the  cost 
of  laying  a  pipe  to  Lake  Michigan.  The  farm  products  might  be  made 
to  pay  expenses  and  interest  on  the  cost  of  the  farm  proper.  For  these 
reasons  the  sewage-farm  system  was  adopted.  The  system  is  intended 
to  reach  a  tract  of  land  two  miles  long  by  a  little  more  than  a  mile  wide, 
containing  more  than  fifteen  hundred  acres.  Three  main  drains  are 
provided,  which  centre  at  the  water  tower, — this  also  containing  sewage- 
pumping  machinery.  The  north  and  west  drains  are  eighteen  inches  in 
diameter,  the  south  fifteen,  and  all  are  laid  on  a  grade  of  one  foot  in  a 
thousand  feet.  The  9-inch  laterals  are  laid  with  a  grade  of  three  to  four 
feet  per  thousand  ;  the  6-inch,  with  grades  of  four  to  six  feet, — the  max- 
imum being  used  in  all  but  special  cases;  the  minimum  grades  give  a 
velocity  of  two  feet  per  second.  The  mains  at  the  pumping  station  are 
sixteen  feet  below  the  town's  general  grade.  The  extreme  ends  of  the 
6- inch  laterals  are  about  six  and  one  half  feet  below  the  house  yards. 
The  man-holes  are  one  hundred  and  sixty  feet  apart  on  the  mains,  and, 
as  a  rule,  two  hundred  feet  apart  on  the  laterals,  and  are  also  to  be 
found  at  every  change  of  grade  and  direction.  They  are  covered  with  a 
ventilating  iron-cover,  with  a  trough  or  channel  underneath  the  openings 
to  catch  dirt.  These  man-holes  were  put  closest  on  the  mains,  so  that  a 
scraper  (only  once  necessary  after  a  heavy  rain)  might  be  used  to  re- 
move deposit.  In  the  laterals,  flushing  and  the  pill  are  all  that  is  found 
necessary.  Flushing  is  done  by  connecting  the  water  main  with  the 
sewers  more  than  nine  inches  in  diameter,  and  by  automatic  flushing 
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basins  on  the  house-drains  which  flush  the  6-inch  laterals.  The  house- 
drains,  from  the  sewers  to  the  flushing  basins,  are  six  inches  in  diameter. 
The  horizontal  pipes,  connecting  the  water-closets,  are  four  inches  in 
diameter,  and  are  connected  outside  of  the  basins.  The  sewage  from 
sinks  and  wash-bowls  is  usually  carried  outside  of  the  houses  separate 
from  the  water-closet  sewage,  and  is  used  for  flushing.  These  flushing 
basins  act  as  grease-traps,  and  prevent  grease  from  accumulating  in  the 
sewers  outside  of  the  basins.  The  siphons  are  so  constructed  that  the 
grease  and  other  scum  are  carried  out  of  the  basin  when  a  flush  occurs. 
The  grease  being  cold,  and  carried  along  by  a  rapid  current,  cannot  ad- 
here to  the  sewer  sides.  When  the  basins  are  properly  built,  the  grease 
can  be  prevented  from  accumulating  in  them  by  this  means.  From  four 
to  six  houses  are  connected  with  one  basin,  for  economical  reasons. 
Another  very  effective  means  of  flushing  is  by  closing  a  valve  in  the  pipe 
connecting  the  sewers  with  the  sewage  reservoir  at  the  pumping  station 
until  sewage  has  accumulated  in  the  mains  to  as  great  a  height  as  possi- 
ble, when  by  suddenly  opening  it  excellent  results  are  obtained. 

In  all  cases  outside  of  houses,  in  mains,  laterals,  and  house  drains,  salt- 
glazed,  vitrified  clay  pipe  of  Akron  make  was  used.  In  the  interior  of 
the  houses  the  soil-pipes  are  of  iron  :  the  vertical  are  wrought  iron  cov- 
ered with  coal  tar  varnish  and  joined  by  screw  joints ;  the  horizontal 
are  cast  iron  with  lead  joints;  the  first  are  three  inches  in  diameter,  the 
last  four;  the  first  runs  through  the  roof  in  all  cases  full  size,  the  second 
connects  with  the  outside  sewer  without  a  trap.  In  most  cases  two  or 
more  water-closets  are  connected  with  one  soil-pipe  ;  a  pipe  in  the  par- 
tition wall  between  two  houses  generally  takes  the  soil  for  both.  In 
three-story  flats  six  closets  are  frequently  connected  with  one  pipe.  Only 
eight  cases  of  stoppage  have  occurred,  and  these  were  due  not  to  the  use 
of  a  small  pipe,  but  to  obstructions  which  had  entered  during  construc- 
tion. 

The  sewage  system  drains  into  the  reservoir  for  sewage  at  the  base  of 
the  water  tower.  The  whole  width  of  the  tower  foundations  has  been 
excavated  to  the  depth  of  thirty  feet,  and  all  the  space  up  to  the  sewer 
grade  not  occupied  by  the  walls  is  used  for  storage.  The  capacity  of 
this  reservoir  is  two  hundred  thousand  gallons.  It  will  suffice  for  a 
population  of  eight  thousand,  and  arrangements  are  made  for  increasing 
it.  This  reservoir  is  ventilated  by  means  of  eight  flues,  lined  by  twelve- 
inch  sewer-pipe,  built  in  the  tower  buttresses,  and  opening  at  a  height  of 
one  hundred  and  sixty-five  feet ;  also  by  a  twenty-inch  pipe  running 
from  the  top  of  the  vault  to  the  one  hundred  and  seventy-six  feet  high 
smoke-stack  of  the  furnace  which  generates  steam  for  the  Corliss  engine. 
This  ventilation  is  perfect. 

The  reservoir  is  arched  over  with  groined  arches,  forming  a  floor  for 
the  sewage  and  water-pumps.  The  sewage  pumping  engines  are  direct 
acting,  compound  condensing,  with  piston  pumps.  Each  has  a  2,500,000 
gallon  capacity  for  twenty-four  hours.  They  are  intended  to  pump  every- 
thing found  in  sewage,  whether  of  an  ordinary  character  or  not.  To 
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pump  the  sewage  without  screening,  a  valve  of  special  make  is  used. 
Cotton  waste,  large  cloths,  sticks,  and  blocks  of  wood  pass  daily  through 
the  pumps  without  injury  to  them.  The  sewage  is  conveyed  to  the 
farm  by  a  twenty-inch  cast  iron  main  about  three  miles  long  :  the  farm 
end  of  this  connects  with  a  closed  screening  tank  which  intercepts  all 
material  that  will  not  pass  through  a  half-inch  mesh  screen.  The  tank 
is  six  feet  in  diameter  by  twenty-four  long,  and  is  made  of  boiler  iron. 
It  is  set  vertically,  with  its  lower  end  high  enough  above  the  floor  to  per- 
mit a  wagon  being  driven  underneath.  The  material  intercepted  by  the 
screen  is  lodged  in  the  lower  part  of  the  tank,  from  whence  it  is  removed 
from  time  to  time.  Leaving  the  tank,  the  sewage  passes  through  a  pres- 
sure-regulating valve  which  limits  the  pressure  coming  upon  the  pipes 
leading  to  the  fields  to  about  ten  pounds.  As  an  additional  precaution 
against  high  pressure,  an  overflow  pipe  is  provided  which  absolutely  pre- 
vents under  any  circumstances  the  pressure  rising  above  this  limit.  This 
pipe  sometimes  comes  into  action  when  the  pumps  are  suddenly  started 
without  giving  the  valve  time  to  act :  the  valve  acts  slowly  to  avoid  pul- 
sation in  the  engines  and  irregularities  from  other  causes.  This  valve  is 
interposed  to  make  it  possible  to  safely  distribute  sewage  under  pressure 
through  clay  pipes.  The  main  distributing  pipe  is  eighteen  inches  in 
diameter:  from  this  main  four  lines  of  nine-inch  pipe  are  laid,  at  dis- 
tances of  three  hundred  and  fifteen  feet,  across  a  sixty  acre  field.  On  an 
eighty  acre  field  two  lines  of  twelve  inch  pipe  were  used.  The  pipe  was- 
tested  by  a  pressure  of  twenty  pounds  to  the  square  inch,  and  it  was 
found  that  no  inspection  of  the  pipe  could  be  relied  on.  Pipe  rough 
and  full  of  fire-cracks  was  found  excellent,  while  clear  ringing  and  very 
well  appearing  pipe  broke  under  the  test.  As  the  pressure  applied 
broke  two  fifths  of  the  pipe,  it  was  decided  to  lay  the  main  in  concrete. 
Of  the  nine-inch  pipe,  one  specimen  in  four  would  not  stand  the  test : 
seventy-five  per  cent,  of  the  broken  pipe  broke  under  ten  pounds'  pres- 
sure. The  bed  of  concrete  around  the  eighteen-inch  main  was  from  four 
to  six  inches  in  thickness;  the  bottom  was  of  Utica  cement,  mortar,  and 
broken  stone  ;  the  top  and  sides  of  Portland  cement.  The  nine-inch  pipe 
was  laid  with  stiff' Portland  cement  mortar  mixed  equally  with  sand.  The 
joints  were  made  by  making  a  bed  of  mortar  on  the  lower  half  of  the 
socket,  inserting  the  next  pipe,  and  then  with  a  trowel  applying  the  mor- 
tar to  the  annular  space  until  forced  through  to  the  inside  :  one  only  of 
these  joints  proved  defective.  Mr.  Williams  concludes  from  this  that 
the  smaller  sized  pipes  are  for  light  pressure  (about  ten  pounds),  well 
adapted  to  carry  fluids  if  selected  properly  and  joined  as  they  are  laid. 
Thin  pipe  gives  better  results  than  thick.  The  system  of  underdrainage 
consists  of  one  main  drain  of  sewer  pipe  (from  six  to  twelve  inches  in 
diameter)  which  empties  into  a  ditch  discharging  into  Lake  Calumet, 
and  of  parallel  lines  of  common  tile  laid  to  an  average  depth  of  three 
feet,  and  about  forty  inches  apart.  The  tiles  were  laid  with  strips  of 
tarred  paper  tied  around  the  joints;  ten  feet  were  strung  on  a  pole  at 
the  side  of  the  trench,  the  joints  wrapped,  and  the  ten  feet  put  into  place 
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at  one  operation.  The  water  in  the  ditch  after  very  heavy  rains  con- 
tained only  a  very  small  percentage  of  organic  matter  not  found  in  waters 
regarded  as  not  specially  polluted  (one  half  of  one  per  cent.). 

There  is,  beside  the  system  of  sewage  distribution,  a  complete  system 
of  surface  drainage  which  conveys  the  surface  water  into  Lake  Calumet. 


SEWAGE  FARMING  AND  ITS  RESULTS. 


It  has  long  been  a  favorite  theory  of  sanitarians  that  sewerage  could  be 
more  than  made  to  pay  the  cost  of  its  collection  if  used  as  manure,  but 
as  a  rule  sewage  farms  do  not  pay,  especially  when  irrigation  is  depended 
on.  The  combined  system  of  sewage  and  surface-water  disposal  in- 
creases the  difficulty.  At  Gennevillers  and  Asnieres  near  Paris,  France, 
it  was  shown  that,  while  before  sewage  farming  in  that  vicinity  the 
level  of  the  subterranean  was  four  meters  below  the  surface,  after  sewage 
irrigation  it  rose  to  two  meters.  Cellars  only  filled  with  water  after  an 
overflow  of  the  Seine,  were  after  sewage  irrigation  constantly  filled. 
Constant  irrigation  kept  the  ground  too  cool,  and  the  crops  raised  came 
to  market  too  late  to  bring  good  prices.  At  Berlin,  where  a  similar 
system  was  adopted,  better  results  were  obtained,  but  this  was  due  to  the 
fact  that  a  definite  proportion  of  land,  one  acre  to  every  one  hundred  of 
the  population,  was  required  from  the  city  corporation.  The  sanitary 
results  are  excellent ;  the  Spree  has  again  become  a  portable  river.  The 
farm  does  not  pay  anywhere  near  its  cost  other  than  through  the  lessened 
expenses  of  sewage  disposal.  The  town  of  Aylesborough,  England, 
paid  a  company  which  proposed  to  dispose  of  sewage  by  turning  it  into 
a  dry  manure,  $1,000  a  year,  but  although  the  resulting  product  was  of 
much  value  as  a  manure,  still  the  company's  stock  is  not  a  paying  in- 
vestment. The  town  of  Bedford,  England,  has  a  sewage  farm  which 
was  started  in  1S68.  The  town  contained  19,532  inhabitants.  The 
combined  system  is  in  use,  and  beside  the  surface  water  much  water 
enters  the  sewer  from  the  river  Ouse.  The  annual  loss  on  this  farm  is 
$1,500, — that  is,  it  disposes  of  the  sewage  at  an  annual  cost  to  the  town 
of  that  amount.  The  cost  of  appliances  to  get  rid  of  the  excessive  water 
is  $1,750  a  year;  in  other  words,  were  it  not  for  the  water  the  farm 
would  prove  in  a  small  degree  profitable.  The  Pullman  farm  has  more 
than  paid  the  interest  on  its  cost  and  its  expenses,  and  when  the  system 
is  more  developed  will  probably  prove  profitable,  but  this  will  be  due  to 
two  things:  First,  the  exclusion  of  the  surface  water  from  the  sewage; 
second,  the  vicinity  of  the  town  to  a  large  market, — Chicago. 


HEALTH  OF  PULLMAN. 

The  town  has  now  7,500  inhabitants,  and  its  average  annual  popula- 
y  tion  has  been  5,000.    During  the  two  years  of  its  existence  69  persons 
died,  its  death-rate  being  therefore  6.9  per  1,000.    The  death-rate  of  the 
rest  of  Hyde  Park  (a  village  of  which  Pullman  is  legally  a  part,  and 
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which  includes  much  rural  territory)  is  15  per  1,000.  The  causes  of 
death  were, — 


Zymotic  diseases,   23 

Constitutional  diseases,  3 

Local  "    22 

Developmental    "   3 

Violence,   I7™1 

Unknown,  1  | 


69 

The  large  percentage  of  deaths  by  violence  is  due  to  the  fact  that  Pull- 
man is  the  centre  of  numerous  railroads,  and  to  the  casualties  attendant 
on  its  manufactures.  The  deaths  under  five  years  of  age  were  thirty.  Of 
these  there  died  from  zymotic  diseases  twelve,  of  which  there  died  from 


Cholera  infantum,   6 

Diphtheria,   3 

Scarlatina,   .  2 

(Toy  pistol)  Septicaemia,   1 


12 

This  favorable  showing  speaks  for  itself. 

INFLUENCE   OF  THE  CITY  ON  ITS  INHABITANTS. 

The  change  in  population  from  emigration  amounts  to  one  per  cent. 
fer  annum.  These  emigrants  go  forth  educated  in  a  way  that  entitles 
them  to  be  called  sanitary  missionaries.  There  are  no  special  require- 
ments to  induce  change  in  the  habits  of  people  taking  up  residence  in 
Pullman,  but  it  is  a  matter  of  common  observation  that  insanitary  habits 
— such  as  making  yard  cesspools,  etc. — soon  vanish  under  the  silent 
but  powerful  influence  of  public  opinion  as  shown  in  the  habits  of 
neighbors.  Families  with  dirty,  broken  furniture  soon  find  it  con- 
venient to  obtain  furniture  more  in  accord  with  their  surroundings. 
Men  who  are  accustomed  to  lounge  on  their  front  stoops,  smoking  pipes, 
and  in  dirty  shirt-sleeves,  soon  dress  and  act  more  in  accordance  with  the 
requirements  of  society.  All  this  is  accomplished  by  the  silent  educa- 
tional influence  of  their  surroundings.  There  are  no  saloons  in  the  town, 
and  one  great  element  of  debasement  is  thus  avoided. 

CONCLUSIONS. 

It  should  be  remembered,  that,  from  a  purely  monetary  aspect,  Pull- 
man is  a  paying  investment.  Excellent  monetary  returns  have  been 
made  on  the  capital  invested,  independently  of  all  other  considerations. 
From  the  facts  already  detailed  it  will  be  seen  that,  first,  the  sewage  of  a 
town,  if  separated  from  the  surface-water  and  used  on  a  farm  in  the  vicin- 
ity of  a  market,  can  be  profitably  made  into  manure  ;  second,  that  cap- 
italists could  find  a  profitable  investment  in  the  erection  of  towns  built  on 
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sanitary  principles  for  the  occupation  of  their  workmen  ;  third,  that  the 
erection  of  such  towns  as  Pullman  and  Saltaire  has  a  very  valuable  and 
decided  sanitary  educational  influence  on  the  general  population  ;  fourth, 
that  such  towns,  by  improving  the  social  surroundings  of  the  working 
classes,  tend  to  diminish  the  unrest  which  is  one  great  factor  in  capital 
and  labor  conflicts;  fifth,  that  this  field  is  one  which  especially  deserves 
the  attention  of  philanthropists,  since  it  increases  the  power  of  the  person 
aided  to  help  himself,  does  not  take  from  him  self-respect,  and  therefore 
has  no  pauperizing  tendencies  like  the  greater  number  of  other  philan- 
thropic schemes;  sixth,  from  every  standpoint  conceivable  to  the  student 
of  state  medicine,  these  experiments  of  Titus  Salt  and  George  M.  Pull- 
man deserve  study.  In  such  cities  epidemics  must  be  infrequent.  The 
causes  of  the  degeneracy  of  the  race  must  diminish.  The  unrest  which 
is  the  foundation  of  most  of  the  nervous  and  mental  diseases  must  also  be 
diminished. 


XXVII. 


TYPHUS  FEVER  IN  NEW  YORK  CITY. 

By  E.  H.  JANES,  M.  D., 

ASSISTANT  SANITARY  SUPERINTENDENT,  NEW  YORK  CITY. 

In  dealing  with  an  existing  or  a  threatened  pestilence  in  a  densely  pop- 
ulated cosmopolitan  city,  health  authorities  meet  with  many  difficulties 
and  obstructions  which  do  not  obtain  in  more  sparsely  settled  communi- 
ties. The  crowding  together  of  several  families  under  one  roof,  as  we 
find  them  in  large  tenement  houses,  the  frequent  removal  from  one  house 
to  another,  a  practice  not  uncommon  among  tenement  house  populations, 
the  large  number  of  vagrants  who  infest  every  large  city  and  resort  to 
station-houses  or  cheap  lodging-houses  for  the  night's  accommodation, 
and  even  the  practice  adopted  by  public-school  teachers  of  sending  pupils 
to  look  after  absentees,  have  all  been  known  to  spread  contagion,  and  are 
among  the  difficulties  encountered  by  boards  of  health  in  every  large  city. 
The  delay  on  the  part  of  physicians  in  reporting  their  cases  to  the  proper 
authorities,  and  the  frequent  delay  in  obtaining  medical  attendance  upon 
the  sick,  thus  allowing  time  for  contagion  to  disseminate  and  become  im- 
planted in  new  subjects  of  exposure,  may  be  cited  as  additional  causes  of 
the  spread  of  contagious  disease. 

The  health  department  of  the  city  of  New  York,  after  working  for 
years  to  control  and  arrest  the  spread  of  small-pox,  had  learned  from  this 
long  experience  the  importance  of  carefully  guarding  every  avenue 
through  which  contagion  might  spread,  when,  in  the  spring  of  18S1, 
after  an  absence  of  about  fifteen  years,  an  outbreak  of  typhus  fever  again 
called  into  action  the  best  energies  of  the  department. 

Just  how  the  city,  after  so  long  an  immunity,  became  infected  with  this 
formidable  disease,  has  never  been  satisfactorily  explained.  It  was  be- 
lieved by  some  that  it  was  brought  by  tramps  from  a  city  in  a  neighbor- 
ing state,  where  a  number  of  cases  had  previously  occurred,  and  this  ex- 
planation seemed  reasonable,  although  it  was  never  shown  to  be  the  case. 
In  all  probability  the  first  case  was  a  mild,  unrecognized  one,  and  was 
probably  followed  by  others  equally  mild,  and  perhaps  recovering  with 
very  little  if  any  medical  attendance. 

This  condition  must  have  extended  over  a  considerable  period,  for  as 
early  as  the  autumn  of  1SS0  a  young  woman  living  in  a  tenement  house 
on  the  east  side  of  the  city,  and  whose  daily  work  was  in  a  collar  factory, 
was  taken  sick  with  what  her  physician  supposed  to  be  typhoid  fever, 
from  which  she  in  due  time  recovered.    This  case  was  followed  by  four 
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others  of  the  same  family,  all  of  whom  were  sent  to  Riverside  hospital  for 
treatment.  Although  the  diagnosis  was  at  first,  as  in  the  previous  case, 
typhoid  fever,  the  resident  physician  soon  discovered  symptoms  which 
led  him  to  suspect  that  he  was  dealing  with  typhus,  and  Dr.  E.  G.  Jane- 
way,  at  that  time  health  commissioner,  being  asked  to  see  the  cases,  con- 
curred in  this  opinion.  One  case  proving  fatal,  the  autopsy  failed  to  re- 
veal any  typhoid  lesions,  and  if  any  further  evidence  was  needed  it  was. 
furnished  by  the  nurse  who  had  charge  of  the  patients  being  taken  sick 
with  typhus,  the  symptoms  and  eruption  being  so  pronounced  as  to  leave 
no  doubt  in  regard  to  the  diagnosis. 

Careful  inquiry  failed  to  elicit  any  reliable  information  as  to  the  origin 
of  the  disease  in  this  instance,  or  the  connection  with  any  other  cases, 
save  that  it  was  subsequently  learned  that  there  had  been  sickness  in  a 
family  residing  in  a  tenement  house  on  the  west  side  of  the  city,  one  of 
the  members  of  which  had  been  engaged  in  the  same  collar  factory  and 
worked  beside  the  young  woman  mentioned  above.  There  is  some  rea- 
son to  suspect  the  sickness  in  this  latter  case  was  typhus,  but  as  the  atten- 
tion of  the  health  department  had  not  been  called  to  it  in  time  for  a 
proper  investigation,  it  was  not  suspected  until  some  time  afterwards, 
when  a  case  of  this  disease  was  found  in  the  house. 

During  the  winter  months  nothing  more  was  heard  of  typhus  until  late 
in  February,  when  a  death  occurred  in  one  of  the  city  hospitals,  and  in  a 
short  time  afterwards  the  fact  was  fully  recognized  that  we  had  an  out- 
break of  typhus  fever  to  contend  with,  the  number  of  cases  reported  to 
the  sanitary  bureau  daily  increasing.  The  number  of  cases  reported  from 
week  to  week,  and  their  location,  character  of  premises,  etc.,  have  al- 
ready been  given  to  the  public  ;  and  as  the  object  of  this  short  paper  is 
merely  to  give  an  account  of  the  methods  adopted  in  dealing  with  the  dis- 
ease, it  must  suffice  to  say  that  during  the  year  506  patients  suffering 
with  the  fever  were  removed  to  Riverside  hospital  for  treatment,  most  of 
them  taken  from  the  cheap  lodging-houses,  or  from  the  large,  over- 
crowded tenement  houses  throughout  the  city. 

Owing  to  the  long  immunity  which  New  York  had  enjoyed  from 
typhus  fever,  and  to  the  fact  that  the  hospital  accommodations  at  com- 
mand of  the  health  department  were  occupied  in  the  care  of  small-pox 
and  such  other  diseases  of  a  contagious  nature  as  were  refused  admission 
to  the  general  city  hospitals,  it  is  not  strange  that  the  advent  of  this  dis- 
ease found  us  but  poorly  prepared  to  meet  the  emergency.  To  provide 
proper  care  and  treatment  for  the  sufferers,  and  to  control  or  prevent  the 
spread  of  the  disease,  were  the  two  objects  to  be  accomplished.  To 
effect  the  former,  the  first  object  was  to  secure  comfortable  shelter  for  the 
sick  ;  and  this  was  the  more  difficult  because  there  was  so  little  time  in 
which  to  operate.  The  reception  hospital  offered  two  small  wards, 
which  would  soon  be  overcrowded.  It  was  therefore  decided  to  provide 
tents,  and  with  as  little  delay  as  possible  such  as  could  be  found  suitable 
to  the  purpose  were  purchased,  and  placed  in  position  on  the  grounds  at 
Riverside,  where  they  sufficed  until  more  commodious  ones  could  be 
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made.  Although  for  a  few  weeks  the  weather  remained  very  cold,  the 
tents  were  made  quite  comfortable,  and  the  percentage  of  recoveries  was 
all  that  could  be  expected.  Medical  service  was  already  at  hand,  and 
one  of  the  trained  nurses  who  had  passed  through  the  fever  during  the 
previous  autumn  assumed  charge  of  her  department,  with  such  assistance 
as  was  from  time  to  time  necessary.  During  the  spring  another  of  the 
nurses  took  the  fever,  but  passed  through  it  with  safety,  and  recovered  in 
time  to  resume  her  duties.  The  other  nurses  escaped,  although  from 
time  to  time  exposed,  even  the  matron  of  the  institution  being  daily  more 
or  less  among  the  sick,  often  doing  the  duties  of  nurse.  The  other  at- 
tendants who  took  the  fever  were  six  orderlies  and  four  female  helpers, 
of  whom  one  orderly  and  one  helper  died.  The  rate  of  mortality  during 
the  season  was  24.51  per  cent.,  a  ratio  quite  satisfactory  when  it  is 
remembered  that  many  were  brought  in  during  the  latter  stage  of  the 
disease,  and  that  a  large  number  of  the  patients  were  already  broken 
down  by  alcoholism,  exposure,  or  semi-starvation. 

With  a  view  to  the  early  suppression  of  this  outbreak,  a  special  corps 
of  inspectors  was  organized,  whose  duty  it  was  to  make  frequent  visits 
to  all  lodging-houses  in  the  city  for  the  purpose  of  enforcing  a  better 
system  of  cleanliness  and  ventilation,  and  of  detecting  any  new  cases  of 
fever.  Many  of  these  visits  were  made  late  at  night,  at  which  time 
every  lodger  was  carefully  examined  ;  and  by  this  course  many  cases  in 
the  incipient  stage  of  the  disease  were  found  and  removed  to  the  hospital 
for  treatment.  Whenever  a  lodger  exhibited  even  a  slight  rise  in  tem- 
perature, or  complained  of  headache,  the  proprietor  was  instructed  not 
to  allow  him  to  leave  in  the  morning  until  he  had  been  seen  again  by 
the  inspector,  when,  if  the  diagnosis  was  still  doubtful,  he  was  removed 
to  the  reception  hospital  to  remain  a  few  days  under  observation.  The 
question  of  closing  some  of  the  more  crowded  lodging-houses  was 
very  carefully  considered  by  the  board  of  health  ;  but  as  there  was  full 
reason  to  believe  that  such  a  course  would  have  the  effect  to  scatter  the 
lodgers  throughout  the  city  and  thus  establish  new  centres  of  disease,  it 
was  wisely  determined  not  to  interfere  any  further  than  to  induce  the 
proprietors  to  refuse  all  new  applications:  thus,  each  house  keeping  its 
regular  lodgers  and  admitting  no  others,  the  system  of  nightly  inspec- 
tions was  facilitated,  and  the  disease  more  readily  brought  under  con- 
trol. 

In  addition  to  these  frequent  inspections  at  night,  daily  inspections 
were  continued,  and  two  or  three  times  a  week  the  houses  where  the 
fever  had  occurred  were  fumigated  with  sulphur.  Tenement-houses  in 
which  the  disease  was  found  were  all  subjected  to  a  like  daily  supervision. 
On  his  arrival  at  the  hospital,  the  patient's  clothing  was  taken  from  him 
and  destroyed,  it  in  many  instances  being  extremely  filthy,  and  "  alive 
with  vermin."  Hospital  clothing  was  furnished  during  the  term  of  sick- 
ness, and  when  the  time  came  for  the  patient's  discharge,  a  new  suit 
throughout  was  furnished  at  the  expense  of  the  city  whenever  the  pa- 
tient's circumstances  were  such  that  he  had  no  friends  to  supply  him, 
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and  was  unable  to  supply  himself.  It  was  an  invariable  rule  not  to  allow 
typhus  clothing  to  find  its  way  back  to  the  city. 

This  careful  watching  of  every  place  where  the  fever  appeared,  the 
early  discovery  and  separation  of  the  sick  from  the  well,  the  frequent  dis- 
infection and  fumigation  of  apartments,  the  enforcing  of  thorough  cleans- 
ing and  ventilation,  with  the  immediate  destruction  of  infected  clothing, 
are  believed  to  have  been  the  successful  means  of  arresting  the  progress  of 
a  disease  which  at  one  time  threatened  to  become  a  pestilence  to  our  city. 

During  the  spring  of  1SS2  a  similar  outbreak  of  typhus  occurred, 
though  far  less  in  severity  than  that  of  the  previous  year.  The  same  sys- 
tem of  management  was  adopted,  and  with  the  advantage  of  the  previous 
year's  experience,  the  disease  was  more  readily  controlled. 

During  the  spring  of  1883  a  few  scattering  cases  occurred,  which  were 
promptly  reported  to  the  Board  of  Health,  and  as  promptly  taken  care 
of.  This  mild  outbreak  would  have  given  but  little  uneasiness  had  the 
disease  not  found  its  way  into  one  of  the  charitable  institutions  for  chil- 
dren, located  in  a  thickly  populated  portion  of  the  city.  From  this  insti- 
tution there  were  in  all  twenty-five  children,  and  one  of  the  sisters  in 
charge,  removed  to  the  hospital  for  treatment.  The  sister  died,  but  the 
children  all  recovered.  While  these  children  were  under  treatment, 
another  of  the  trained  nurses  took  the  fever,  and,  although  her  case  was 
one  of  unusual  severity,  she  finally  recovered.  The  house  in  which 
these  cases  occurred  was  carefully  watched  by  Dr.  McChesney  of  the 
Sanitary  Bureau,  and  as  each  case  developed  it  was  promptly  removed 
to  the  hospital.  The  spring  was  now  well  advanced  ;  and  with  a  view 
to  entirely  eradicate  the  fever  infection,  it  was  determined  to  vacate  the 
house  for  a  time,  and  accordingly  the  children  were  all  removed  to  North 
Brother  Island,  a  small  island  of  about  a  dozen  acres,  situated  in  the 
East  river  opposite  that  portion  of  the  city  of  New  York  known  as  Port 
Morris,  and  on  which  is  the  new  small-pox  hospital,  nearly  ready  for 
occupancy.  On  this  island  there  is  also  an  old  frame  building,  which 
had  been  used  as  a  hospital  by  the  city  of  Morrisania  before  its  annexa- 
tion to  New  York,  and  to  this  building,  which  had  previously  been  put 
in  order,  the  children  were  transferred,  with  two  of  the  sisters  to  look 
after  them.  The  infected  house,  being  now  vacated,  was  thoroughly 
cleansed  and  renovated,  and  the  children  enjoyed  during  the  entire  warm 
weather  a  season  of  fresh  air  and  salt-water  bathing  such  as  they  had 
never  enjoyed  before.  It  may  be  of  further  interest  to  state  that  no  case 
of  fever  has  occurred  since  the  children  were  removed. 

It  may  well  be  claimed  that  success  was  due  not  alone  to  the  plan  adopt- 
ed, but  also  to  the  promptness  of  action.  The  number  of  special  inspec- 
tors appointed  to  the  service  was  such  that  each  call  could  be  responded 
to  without  delay,  and  the  ambulance  could  be  called  at  any  time  of  night 
as  well  as*day.  Whenever  a  case  was  found,  the  least  possible  time  was 
allowed  for  its  removal,  the  bedding  was  taken  and  destroyed,  or  other- 
wise treated  at  the  inspector's  discretion,  the  apartment  fumigated,  and 
the  premises  cleaned  and  disinfected. 
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A  few  words  in  regard  to  the  efficiency  of  trained  nurses  in  this  ser- 
vice would  not  be  out  of  place  here.  Having  had,  during  the  past  nine 
years,  general  supervision  of  the  hospital  service  for  contagious  diseases 
connected  with  the  health  department,  I  have  had  a  good  opportunity  for 
observing  the  value  of  these  intelligent  and  faithful  workers.  Thoroughly 
educated  and  trained  in  every  branch  of  their  duties,  fully  appreciating 
the  responsibilities  they  assume,  and  equal  to  the  ordinary  emergencies 
which  are  liable  to  occur  in  medical,  obstetrical,  or  surgical  service, 
wherever  they  are  found  they  are  justly  regarded  as  the  right  hand  sup- 
porters of  the  physician  or  surgeon.  It  is  in  the  care  of  contagious  dis- 
eases, however,  that  their  intelligence  and  heroism  are  really  put  to  the 
test.  In  the  care  of  these  cases  self  is  wholly  forgotten,  and  the  welfare 
of  the  patient  is  the  all-absorbing  consideration,  no  matter  how  danger- 
ous or  repulsive  the  disease  may  be.  From  experience  and  intelligent 
observation  they  become  familiar  with  every  phase  of  the  disease  with 
which  they  are  dealing ;  quick  to  observe,  and  often  able  to  anticipate 
the  physician's  wishes,  valuable  time  is  saved  when  emergencies  are 
pressing.  In  diagnosis,  too,  they  become  sometimes  even  experts  ;  and 
on  more  than  one  occasion  has  the  nurse  in  charge  expressed  her  opinion 
with  confidence,  while  the  doctors  were  still  differing  over  an  obscure 
case.  In  proportion  as  we  encourage  the  educating  and  training  of  suit- 
able young  women  for  this  calling  will  the  efforts  of  the  physician  to 
relieve  human  suffering  be  aided,  no  matter  in  what  direction  they  are 
made  ;  but  whoever  sees  intelligent  trained  nurses  at  work  in  a  hospital 
for  contagious  diseases,  I  believe  will  see  their  value  as  it  is  seen  in  no 
other  branch  of  hospital  service. 


XXVIII. 


THE  PENSACOLA  YELLOW  FEVER  EPIDEMIC  OF  1882. 

By  R.  B.  S.  HARGIS,  M.  D., 

Pensacola,  Fla. 

The  illustrious  Newton  laid  down  the  maxim,  in  his  Principia,  that 
no  more  causes  of  natural  things  ought  to  be  admitted  than  such  as  are 
both'  true  and  sufficient  to  explain  the  phenomena.  Whoever  should 
attempt  to  deduce  from  reports,  issued  for  over  a  century,  on  the  nature 
and  origin  of  yellow  fever,  a  just  and  useful  guide  in  averting  or  con- 
trolling its  outbreaks,  needs  not  only  a  large  amount  of  medical  sense, 
but  a  knowledge  of  history  and  the  language  of  medicine  at  different 
epochs,  possessed  by  few. 

The  criticism  is  not  new,  that  "  such  is  the  love  of  mankind  for  the 
marvellous,  that  the  most  obvious  causes  of  natural  phenomena  are  dis- 
regarded, and  their  explanation  sought  after  by  resorting  to  such  as  are 
hypothetical  and  remote,  or  obscure." 

Medical  records  fail  in  conveying  the  truth  more  frequently  by  the 
assumptions  stated  as  facts,  than  perhaps  from  any  other  defect.  This 
is  notably  the  case  in  relation  to  epidemics  of  yellow  fever.  The  work 
of  LaRoche  affords  a  good  illustratioruof  every  supposition  being  sus- 
tained by  so-called  facts.  With  the  advance  of  medicine,  and  the  in- 
troduction of  positive  methods  borrowed  from  physical  investigations, 
clouds  are  disappearing.  But,  unhappily,  there  are  still  schools  stronger 
in  their  assertions  than  in  genuine  data,  whose  verbose  theses  close  the 
understanding  and  mislead  the  world.  The  history  of  yellow  fever  never 
has  been  written,  and  it  is  doubtful  whether  the  herculean  task  can  ever 
be  successfully  accomplished,  unless  it  be  by  some  wealthy  medical  ob- 
server, of  uncommon  erudition  and  research,  whose  years  of  leisure  and 
ample  means  may  be  devoted  to  it.  When  written,  its  necessarily  bulkv 
volumes  would  be  apt  to  remain  in  the  publisher's  hands,  and  the  result 
for  such  self-denial  would  simply  be  the  consciousness  of  sound  service 
rendered  to  humanity.  We  are,  therefore,  compelled  to  deal  with  the 
subject  in  a  fragmentary  manner,  insisting  on  the  lessons  taught  by  re- 
curring epidemics,  and  trusting  to  progressive  enlightenment  coincident 
with  and  due  to  the  slow  but  sure  advance  in  the  science  of  medicine. 
It  is  impossible  for  an  observer  of  thirty  or  forty  years'  standing  not  to 
have  notice  that  the  distribution  and  recurrence  of  yellow  fever  have  been 
materially  restricted  by  causes  unforeseen,  and  indeed  beyond  the  reach 
of  pure  medical  perception. 

Commercial,  political,  and  maritime  progress  has  fortunately  tended 
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to  limit  rather  than  extend  the  ravages  of  yellow  fever.  In  America, 
from  the  time  that  Boston  first  fostered  the  West  India  trade  and  neces- 
sarily harhored  the  pestilence,  New  York  and  Philadelphia  have  been 
decimated  in  times  of  unusual  intercourse  with  equatorial  ports,  due  to 
conflicts,  massacres,  and  raids,  such  as  we  may  safely  predict  cannot 
recur. 

With  the  extension  and  improved  construction  of  wharves  and  build- 
ings, the  introduction  of  steamships  to  supersede  the  crazy  and  oft  rotten 
craft  trading  with  the  tropics,  and  last,  but  not  least,  the  better  systems 
of  quarantine,  have  combined  to  rid  the  principal  ports  of  our  Atlantic 
coast  from  any  possible  yellow  fever  invasions. 

The  abolition  of  the  slave-traffic,  the  improved  system  of  navigation, 
which  the  world  owes  in  so  large  a  measure  to  Commodore  Maury,  and 
the  sanitary  precautions  slowly  but  almost  universally  adopted  by  the 
navies  of  the  world  for  all  vessels  visiting  the  tropical  Atlantic,  have 
resulted  in  an  immense  reduction  in  the  gross  annual  mortality  from  yel- 
low fever. 

Experience  teaches,  however,  that  special  sanitary  precautions  are  in- 
dispensable in  tropical  and  semi-tropical  Atlantic  ports,  when  heat  and 
moisture  prevail  during  the  greater  part  of  the  year,  so  as  to  favor  the 
extension  of  this  disease  when  once  introduced.  We  cannot  in  the  Gulf 
of  Mexico  rely  on  adventitious  influences,  tending  to  the  probable  and 
possible  extension  of  yellow  fever.  The  foul  vessel  will  touch  our  shores, 
and  inflict  untold  loss  and  suffering  on  defenceless  people.  It  is  here 
that  sound  medical  sense  and  sound  sanitary  regulations  can  alone  serve. 
The  abundant  years  of  immunity  would  indicate  that  prevention  is  com- 
paratively easy  ;  but,  on  the  other  hand,  the  lesson  taught  us  is,  that  in  an 
unguarded  moment  a  trivial  indiscretion  or  unintentional  wrong-doing 
may  plunge  a  community  into  misery  and  mourning. 

Each  and  every  epidemic  since  the  first  I  witnessed,  over  forty  years 
ago,  convinces  me  that  if  sanitation  had  ranked  as  a  science,  in  the  true 
sense  of  the  term,  the  return  of  yellow  fever  epidemics  and  their  prob- 
able location  would  have  been  anticipated,  and  special  precautions  taken 
with  every  change  in  the  current  of  human  intercourse  and  commerce. 

The  noble  Escambia  floats  to  our  bay  immense  rafts  of  timber.  Felled 
in  summer,  cargoes  are  ready  for  shipment  in  the  autumn  and  fall.  Our 
wharves,  crowded  with  the  old  British  and  Dutch  sailing  vessels,  became 
at  this  period  human  beehives.  Square  ports  were  opened  in  the  bows, 
and  the  timber  stowed  with  least  labor.  Not  unfrequently  the  vessels- 
were  barely  seaworthy.  Insurance  made  the  owner  indifferent  of  ocean 
risks  ;  and  as  for  the  sailors'  lives  on  a  water-logged  derelict,  no  one 
heeded  them.  And  here  I  may  state,  that  a  leaky  vessel  is  not  unusually 
a  yellow  fever  carrier.  A  foul  bilge,  capable  of  engendering  disease,  is 
by  no  means  unlikely  when  pumps  have  to  be  moved  from  port  to  port. 

Steamers  drove  the  old  British  and  Scandinavian  hulks  from  the  Ori- 
ental and  other  centres  of  commerce,  and  forced  them  on  us.  Their 
wrecks  are  strewn  over  the  entire  ocean  line,  from  Pensacola  to  Liver- 
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pool.  But,  strange  to  say,  during  the  past  five  or  six  years  the  Brit- 
ish and  Scandinavian  bottoms,  interspersed  chiefly  with  the  Spanish, 
have  been  superseded  by  a  still  worse  type.  The  Scandinavian  vessels 
are  mostly  of  British  construction,  and  though  built  and  navigated  in 
utter  defiance  of  marine  hygiene,  they  are  solidly  built,  of  good  material, 
and  have  their  forecastle  and  cabin  on  deck.  In  the  majority  of  cases 
the  air  space  is  sufficient,  especially  on  the  vessels  sailing  under  Brit- 
ish laws.  The  food  allowed  the  crew  is  wholesome  and  abundant, 
and  the  medical  stores  so  good  that  I  frequently  resort  to  a  bona-Jide 
British  medicine  chest  for  some  special  drug.  As  years  have  advanced, 
there  has  been  less  necessity  for  this  ;  but  Northern  medical  men  know 
little  of  what  physicians,  isolated  in  a  city  without  railroad  communica- 
tions and  ruined  by  the  war,  have  had  to  do  for  their  patients'  essentials 
in  critical  cases. 

The  year  1876  inaugurated  a  new  order  of  things,  as  regards  the  ship- 
ping. Prior  to  that  time  an  Italian  flag  was  rarely  seen  in  Pensacola 
bay.  They  gradually  grew  more  numerous,  and  arrived  earlier  than 
other  ships.  As  if  to  prove  the  relative  salubrity  of  the  Mediterranean 
and  Black  seas,  where  yellow  fever  never  originates,  their  construction 
is  totally  unsuited  to  the  equatorial  Atlantic.  Their  forecastle  and  cabin 
are  under  deck.  The  air-space  and  ventilation  are  totally  inadequate, 
and  in  many  instances  the  forecastle  is  a  gloomy  dungeon,  where  all  is 
invisible  without  candle-light.  Clyde-built  and  North  of  England  steam- 
ers, and  some  large  iron  and  wooden  ships,  sailed  from  British  ports  to 
capture  the  Baltic  grain  trade.  All  great  changes  are  effected  slowly, 
and  it  took  some  years  to  drive  the  Italians  from  entering  the  Bosphorus. 
They  then  turned  their  attention  to  the  lumber  trade,  most  unfortunately 
for  our  Gulf  ports.  They  now  amount  to  nearly  if  not  more  than  one 
third  of  the  ships  whose  flags  we  see  flying  during  the  most  threatening 
months  of  yellow  fever  invasion.  They  carry  coals  from  Great  Britain  to 
South  Africa,  South  America,  the  Azores,  and  the  West  Indian  Islands. 
They  then  proceed  in  ballast  to  Pensacola,  and  export  pitch-pine  to  Eng- 
land and  other  countries. 

The  seamen  are  ill-fed,  ill-paid,  and  always  dirty :  such  a  vessel  never 
can  be  safe  in  the  calm  belts  from  pestiferous  emanations ;  and  I  am 
utterly  astounded  when  I  enter  such  a  vessel,  reeking  with  numerous 
conflicting  odors  of  the  most  poisonous  and  nauseous  type,  that  any 
human  being  can  doubt  the  pernicious  tendency  of  such  conditions,  spe- 
cific as  they  must  be  in  specific  Atlantic  latitudes. 

With  a  free  surface  to  the  air,  a  marsh  develops  malarial  poison.  How 
much  more  deadly,  especially  since  Pasteur's  researches  have  enlightened 
us  on  the  effects  of  oxigenation  on  virulent  matter,  will  this  fouling  of 
holds,  deprived  of  oxygen,  so  that  lights  go  out  in  the  well  and  elsewhere, 
induce  a  malady  unlike  anything  else  we  know  of  except  in  the  mountain 
of  records  of  Atlantic  traffic  and  Atlantic  ports. 

I  desire  to  adhere  as  strictly  as  possibly  to  the  facts  which  a  broad 
view  of  the  recent  epidemic  unfolds  to  me,  and  have  no  patience  with 
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assumptions  defacing  the  great  truths  of  history.  A  veritable  craze  has 
arisen,  which  almost  instinctively  excites  derision  in  the  believers  of  a 
yellow  fever  poison  originating  within  the  human  system.  New  ships 
by  the  thousand,  of  superb  British  construction  (in  thousands  of  cases), 
have  since  1600  buried  their  victims  on  the  way  from  British  ports  to 
Calcutta  and  Bombay  without  yellow  fever  infection,  surely  guarded  by 
the  influence  of  Antarctic  ocean  currents,  which  gave  to  the  equatorial 
Atlantic  the  fatal  preeminence  of  a  specific  ocean  infection. 

Yellow  fever  reporters,  who  gave  their  ink  full  flow,  have  not  yet 
learned  that  the  only  test  of  physical  reality  is  sensible  experience,  and 
that  the  grand  facts  of  history  are  somewhat  of  more  importance  than 
the  metaphysical  assumption  of  human  influence  in  engendering  this  dis- 
ease. And  what  has  done  more  than  all  else  to  extinguish  the  yellow 
fever,  except  in  the  vile  ports  of  the  tropical  Latins?  It  has  been  the 
science  of  navigation  speeding  vessels  through  the  calms,  and  steam 
bearing  us  almost  scatheless,  as  it  does  everywhere.  Of  course,  such 
considerations  are  wild  to  the  man  who  cannot  establish  that  which  he 
assumes  to  do,  on  a  single  verified  datum.  We  challenge  him  to  pro- 
duce it.  But  it  is  evident  from  the  recent  epidemics  that  the  trade  of 
Pensacola  is  a  special  source  of  danger  to  the  Gulf,  owing  to  the  foul 
lumber  ships.  On  the  other  hand,  railroads  have  reached  and  are  going 
from  us.  The  second  great  influence,  accounting  for  the  Pensacola  epi- 
demic of  1882,  is  the  vast  number  of  poor,  unprotected  people. 

I  took  good  care  at  the  earliest  moment  to  influence  all  I  could  to  de- 
part ;  but  no,  the  tendency  was  to  prolong  quarantine,  about  which 
more  anon.  I  ordered  the  first  vessel  recognized  infected  to  leave  for 
quarantine  without  holding  post-mortem  examination,  lest  I  should 
arouse  the  fears  of  the  whole  town.  When  I  interdicted  a  public  funeral 
of  the  deceased,  I  was  told  it  was  unwise,  and  calculated  to  create  a  panic. 
The  ship  I  ordered  to  quarantine  dreaded  detention,  and  sailed  for 
Havana,  losing  two  of  her  crew  on  her  brief  passage. 

The  more  prominent  the  position  of  a  yellow  fever  physician  in  local 
sanitary  councils,  the  more  guarded  must  be  his  words,  until  the  evi- 
dence, pure  and  simple,  of  an  undoubted  case  presents  itself,  as  that  of 
Mrs.  Cobb,  who  died  on  the  2Sth  of  August  of  hemorrhage  and  black 
vomit.  My  friends  acted  on  my  profound  belief,  and  the  untutored, 
still  resting  their  fancies  on  local  origin,  denounced  me  in  unmeasured 
terms. 

The  history  of  every  epidemic  must  be  frank  and  truthful.  I  cast  reflec- 
tions on  no  one  ;  but  had  the  city  not  been  so  long  healthy,  had  the  rail- 
road traffic  not  developed  horror  at  the  very  mention  of  a  word  which 
would  hem  us  all  in,  had  not  the  ruin  presented  to  the  staring  eyes  of 
our  best  citizens  not  forced  them  to  scout  advice,  isolation  and  other 
means  of  limiting  the  epidemic  might  possibly  have  been,  notwithstand- 
ing our  inadequate  appliances,  more  successful.  It  is  also  unfortunately 
true  that  certain  unknown  conditions  of  the  atmosphere  obtain  at  times, 
which  favor  the  reproduction  and  dissemination  of  the  morbijic  pr/u- 
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ciple,  and  when  this  occurs,  no  means  of  disinfection  or  of  staying  its 
progress  known  to  sanitarians  are  adequate  to  destroy  it,  or  even  miti- 
gate or  lessen  its  potency.  Scores  of  barrels  of  sulphur  and  tar  were 
burned,  almost  to  a  suffocating  degree,  in  every  street,  alley,  and  vacant 
space  of  the  infected  districts,  outside  even  of  their  limits,  and  still  the 
scourge  overleaped  its  bounds,  and  raged  with  unceasing  violence  and 
malignancy  until  it  spread  over  the  entire  city,  and  died  out  ultimately 
for  the  lack  of  material. 

The  type  of  the  disease  most  naturally  influenced  its  spread.  With  a 
common  consent  of  opinion  it  has  been  so  long  insisted  on  that  yellow 
fever  is  never  infectious  from  the  sick  to  the  healthy,  because  events  of 
the  kind  seemed  to  be  rarer  and  rarer  in  the  past,  that  I  have  been  led  to 
to  be  very  guarded.  No  fact  substantiates  or  indicates  the  remotest  ten- 
dency to  inoculability.  We  have  had  evidence  of  wounded  soldiers  and 
marines  dying  in  hospital,  as  those  of  Napoleon  did  in  Egypt.  It  is  not 
my  business,  however,  to  do  more  than  insist  on  the  evidence  furnished 
by  the  late  Pensacola  epidemic. 

No  series  of  observations  could  bring  more  clearly  to  my  mind  the 
evil  effects  of  dogmatic  assertions.  None  of  us  doubted  the  protective 
influence  of  one  attack,  though  double  cases  have  been  recorded  fre- 
quently. 

The  recognition  of  this  great  rule  gave  a  sense  of  security  to  the  inhab- 
itants of  tropical  and  inter-tropical  ports.  Nothing  will  tend  more  to 
stimulate  inland  quarantine  and  destroy  our  commerce  than  the  absolute 
fact,  of  course  denied  by  those  who  said  it  could  not  be,  viz.,  "  we  were 
wrong  in  our  diagnosis."  Local  malarial  fever  and  not  yellow  fever  was 
raging.  My  practice  taught  me,  first,  that  on  leaving  an  infected  ship 
I  carried  the  disease  in  a  severe  form  to  my  wife,  who  was  far  from  the 
infected  locality,  and  who  communicated  it  to  my  youngest  child,  Vir- 
ginia, five  years  old,  and  the  only  one  born  since  the  last  epidemic.  My 
second  daughter,  who  was  severely  attacked  in  1873,  took  the  disease  in 
a  very  severe  form.  My  eldest  son,  thirty-five  years  of  age,  who  had  had 
the  fever  in  1S73,  and  has  passed  as  a  druggist  through  every  epidemic 
since,  was  smitten.  My  sister,  beyond  middle  life,  likewise  protected 
according  to  all  our  views,  fell  sick.  My  fourth  daughter,  who  had  the 
disease  severely  as  a  baby  in  arms  in  1878,  was  reduced  nearly  to  a  mori- 
bund condition  whilst  lying  very  sick  for  seven  days.  The  data  appended 
substantiates  the  startling  misfortunes  which  so  early  and  quickly  affected 
my  household. 

I  announced  publicly  that  I  could  not  attend  labor  cases,  and  cautioned 
every  person  who  insisted  I  should  visit  his  house  in  other  forms  of  dis- 
ease which  demanded  attention.  In  this  way,  and  in  spite  of  every 
precaution  possible,  I  communicated  the  malady  to  at  least  one  family, 
fortunately,  however,  without  fatal  results,  though  one  individual  had 
black  vomit  and  hemorrhage. 

The  obvious  tendency  to  indiscriminate  advance  led  to  exceedingly 
stringent  precautions  around  our  city  to  prevent  refugees  communicating 
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the  disease.  The  skill  and  vigor  of  the  late  surgeon  Alfred  M.  Owens, 
in  protecting  the  navy-yard  reservation,  were  called  in  full  play.  Our 
piny  woods  and  scattered  settlements  offered  points  too  few  to  warrant 
encircling  the  city  by  a  multitude  of  negroes  for  some  fancied  protection 
of  the  world  outside.  The  very  suggestion  of  such  a  proposition  !  What 
utterly  futile  and  senseless  measures  may  be  advocated,  even  by  the 
wisest,  in  ignorance  of  definite  and  local  conditions ! 

Inland  communication,  since  our  last  epidemic  in  18745  has  evidently 
become  to  us  a  menace  and  a  safeguard  in  this  respect.  A  menace,  be- 
cause it  makes  the  timorous  conceal  ;  a  safeguard,  because  it  closes  the 
door  to  future  danger,  when  a  few  cases  force  the  unwelcome  truth  of  an 
impending  epidemic  to  be  accepted. 

WHAT  SHIP  INFECTED  PENSACOLA? 

In  order  now  to  indicate  the  special  lesson  of  our  last  epidemic,  with 
a  view  to  easier  prevention  of  future  outbreaks,  a  brief  statement  of  the 
earliest  manifestations,  and  the  connection  of  special  vessels  with  the  first 
cases,  may  prove  instructive  ;  and  it  is  with  much  pleasure  I  acknowl- 
edge the  industry  and  intelligence  manifested  by  Dr.  Wm.  Martin,  A.  S. 
U.S.N.,  who  rapidly  gathered,  at  a  time  when  all  trace  might  have 
been  lost,  evidence  of  great  value,  and  on  which  I  had  at  first  to  rely. 

On  the  9th  day  of  August  I  was  requested  by  Dr.  J.  S.  Herron  to  visit 
the  Spanish  bark  Saleta.  There  were  three  sick  men  on  board.  One, 
moribund,  without  fever,  with  the  complexion  of  chronic  malaria  ca- 
chexia, pulse  about  60,  and  respiration  24 ;  had  been  sick  three  days. 
The  second  case,  also  free  from  fever,  offered  to  rise  with  the  help  of 
his  shipmates,  but  was  prevented  ;  had  an  apparent  normal  pulse,  but 
was  very  weak ;  the  countenance  was  sallow.  The  third  and  worst 
case  in  the  cabin  had  been  sick  ten  hours;  had  a  pulse  of  10S,  eyes  red 
and  watery,  skin  of  rather  a  reddish  and  dusky  hue  ;  tried  to  get  some 
urine,  but  failed  in  all  three  cases.  After  this,  Dr.  Herron  gave  his 
directions,  and  we  agreed  to  meet  at  nine  next  morning,  but  I  was  de- 
layed by  an  unexpected  call  to  a  sick  child,  and  received  a  note  from  Dr. 
Herron  to  the  effect  that  he  had  been  on  board,  that  the  mate  was  dead, 
and  that  he  desired  to  see  me.  We  agreed  that  the  disease  was  yellow 
fever,  but  desired  to  have  the  benefit  of  a  fiost-mortetn.  I  went  imme- 
diately to  the  office  of  the  Board  of  Health,  and  wrote  a  note  as  follows, 
addressed  to  the  captain  : 

Office  Board  of  Health  of  Pensacola, 

August  10,  1SS2. 

Capt.  Mulc/iata,  Bark  Saleta: 

Dear  Sir  :  You  are  hereby  required  to  weigh  anchor  at  once,  and 
proceed  immediately  to  the  Quarantine  Station.  Your  deceased  mate 
will  not  be  allowed  interment  within  the  city  limits  ;  he  will  be  decently 
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buried  at  the  cemetery  at  Quarantine,  and  your  sick  men  will  be  prop- 
erly cared  for. 

Respectfully, 

R.  B.  S.  HARGIS, 

President  of  Board  of  Health. 

We  had  not  long  to  wait  before  learning  that  the  captain,  anxiously 
avoiding  quarantine,  set  sail  for  Havana.  I  had  not  the  remotest  idea 
that  the  captain  of  the  Saleta  would  leave  port,  and  risk  a  voyage.  I 
was  deprived  the  opportunity  of  verifying  my  diagnosis.  So  many 
doubts  were  expressed  as  to  the  correctness  of  the  diagnosis  of  that  case, 
that  I  had  to  await  events. 

In  the  afternoon  of  August  the  nth,  I  was  requested  by  Dr.  Bonvier, 
a  most  painstaking  and  skilful  French  physician  in  Pensacola,  to  visit 
Captain  Bartolo,  of  the  Italian  bark  Vincenzo  Accame,  sick  at  the 
residence  of  Mrs.  O'Neal  on  Intendencia  street.  I  found  the  captain  at 
stool,  with  a  man  in  attendance  as  nurse.  He  soon  got  into  bed  again 
with  aid,  but  was  very  weak,  so  we  waited  to  secure  his  repose,  and  a 
better  observation  of  the  symptoms. 

I  learned  from  Dr.  Bonvier  that  the  captain  was  taken  sick  on  the  6th 
of  August,  brought  ashore,  and  carried  on  a  stretcher  to  his  lodgings. 
We  found  his  pulse  100,  temperature  990,  respiration  32,  skin  soft, 
tongue  slightly  coated.  He  had  no  thirst,  no  nausea,  some  listlessness, 
but  his  intellect  was  clear.  We  could  obtain  no  urine,  and  he  had  past 
none  for  several  hours. 

I  remarked  to  the  doctor  that  it  was  fever  of  the  same  type  as  that  I 
had  seen  on  the  Saleta,  and  believed  to  be  yellow  fever.  I  prognosti- 
cated his  dissolution  that  night,  desired  Dr.  Bonvier  to  forbid  any  further 
intercourse  with  the  patient,  and  to  exclude  all  but  the  nurse  and  him- 
self. He  was  to  use  Darby's  prophylactic  fluid  without  stint  about  the 
room.    The  captain  died  that  night. 

A  little  before  7  a.m.,  next  day,  I  drove  direct  to  the  office  of  the 
board  of  health,  and  issued  an  order  to  the  sanitary  inspector,  to  the 
effect,  in  writing,  with  specific  directions,  that  he  proceed  at  once  to  dis- 
infect the  house  in  which  Capt.  Bartolo  died,  and  see  that  he  be  carried 
to  the  cemetery  and  interred  without  any  other  attendants  than  were  nec- 
essary to  bury  him  decently.  These  orders  were  implicitly  obeyed  and 
carried  out  to  the  letter,  except  to  the  exclusion  of  all  friends  from  the 
funeral. 

I  was  at  the  office  of  the  board  of  health  at  about  10  o'clock  A.  m.  of 
the  13th,  when  a  body  of  men,  having  the  appearance  of  sailors,  passed 
along  the  other  side  of  the  street,  going  in  the  direction  of  Mrs.  O'Neal's 
house.  My  suspicion  being  aroused,  I  asked  what  was  the  occasion  of 
such  a  "  turn  out,"  and  was  told  that  they  were  going  to  attend  the  fun- 
eral of  Capt.  Bartolo,  of  the  Italian  bark  Vincenzo  Accame  ;  and  the 
remark  was  made,  "Let  them  go  along;  it  will  only  create  a  panic  to 
stop  them." 
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Fortunately  no  case  could  afterwards  be  traced,  directly  or  indirectly, 
to  have  spread  from  Mrs.  O'Neal's  residence,  but  the  focus  whence  the 
epidemic  took  ground  ashore  was  visited  by  me  on  the  day  of  that  cap- 
tain's death. 

On  the  13th  of  August  I  was  called  to  Mrs.  Rosario's  house.  On  en- 
tering a  side  door,  approached  through  a  very  narrow  alley,  I  saw  the 
corpse  of  a  woman.  Rosario  exclaimed  that  he  had  sent  for  me  three 
days  ago,  but  had  failed  to  find  me  :  had  sent  first  for  Dr.  Bonvier,  and 
then  for  Dr.  Fordham,  who  took  charge  of  the  case.  Death  had  occurred 
during  the  preceding  night. 

In  the  adjoining  room  Mrs.  Rosario  was  in  bed.  She  was  taken  sick 
on  Friday  afternoon,  August  the  nth,  with  slight  chill,  followed  by 
fever.  She  took  a  purgative,  which  acted  well.  I  found  her  weak, 
pregnant,  with  some  epigastric  tenderness,  eructations  of  air,  and  a  little 
mucous,  tongue  slightly  coated  and  red  at  the  edge,  no  appetite,  but 
very  thirsty  ;  could  drink  very  little  water  or  fluids  of  any  kind  without 
feeling  oppressed.    The  pulse  was  115  per  minute,  temperature  99. 

The  face  presented  the  same  cachetic  line  of  the  sick  on  the  Saleta 
and  the  captain  of  the  Vincenzo  Accame,  and  it  is  almost  peculiar  to 
the  Italian  with  yellow  fever.  In  health  they  have  a  rich  brunette  com- 
plexion, more  or  less  ruddy,  and  there  is  ample  scope  for  mistake  so  far 
as  the  symptom  bronzing  is  concerned.  Mrs.  Rosario  had  never  had 
malarial  fever,  and  was  well  in  health,  until  stricken  two  days  previ- 
ously. 

My  attention  was  then  called  to  Rosario's  young  daughter,  about  ten 
years  of  age.  She  had  considerable  fever,  tongue  furred,  broad,  and 
moist,  and  bowels  confined.  She  had  been  walking  about  during  my 
examination  of  her  mother,  and  I  sent  her  to  bed.  The  dead  daughter's 
case  was  reported  to  the  board  as  "  congestion  of  the  brain."  The  course 
of  the  case  I  watched  was  not  striking  till  the  iSth,  when  a  new  feature 
presented  itself  in  Mrs.  Rosario's  case.  I  found  her  wiping  the  inside  of 
her  mouth  with  a  linen  handkerchief  stained  with  blood,  and  another  was 
shown  me  which  was  considerably  stained.  On  close  examination,  I 
found  that  the  blood  came  from  the  fauces  and  buccal  mucous  mem- 
brane. The  gums  were  very  slightly  spongy,  if  at  all,  but  hyperaemic. 
I  immediately  reported  the  case  to  members  of  the  board  of  health  as 
yellow  fever. 

Dr.  Leonard  was  sent  without  my  knowledge  to  see  the  case,  and  he 
reported  that  it  was  unquestionably  a  case  of  yellow  fever. 

The  board  took  no  formal  action,  since  the  evidence  was  deemed  even 
then  insufficient  to  justify  a  formal  announcement  of  suspicious  cases  of 
yellow  fever.  I  spoke  freely,  but  with  little  encouragement.  In  1S73  I 
was  most  severely  denounced  when  I  published  the  fact  that  a  case  of 
yellow  fever  was  in  town.  I  therefore  resolved  to  act  with  caution,  but 
that  nothing  on  my  part  should  be  neglected  for  the  restriction  of  the  in- 
fection to  its  narrowest  possible  limits,  and  that  the  public  should  have 
at  least  my  opinion. 
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It  was  on  the  22d  of  August,  that,  finding  Mrs.  Rosario  convalescent,  I 
left  the  room,  and  questioned  her  husband  as  to  the  possible  extraneous 
cause  of  these  remarkably  suspicious  cases  of  yellow  fever.  He  had  not 
been  on  the  Vincenzo  Accame,  nor  had  any  goods  from  her,  nor  had 
he  been  with  the  men;  but  he  added,  "My  wife  and  daughter,  who 
had  clothes  for  the  captain  and  crew  of  the  vessel,  some  two  or  three 
weeks  ago,  about  the  ist  of  August,  washed  them  in  the  back  yard, 
and  dried  them  on  the  fence  or  railing."  Statements  have  been  made 
to  the  effect  that  the  men  from  the  bark  associated  with  him,  and  occa- 
sionally visited  his  house. 

On  the  22d  of  August  I  was  called  to  the  residence  of  Mr.  Francisco 
Moreno,  on  Zarragoss  street,  to  visit  Miss  Mary  Hobson.  She  was 
suffering  from  fever,  which,  on  subsiding  in  about  two  days,  was  fol- 
lowed by  abundant  discharge  of  dark  and  highly  albuminal  urine.  I 
entertained  no  doubts  of  the  nature  of  that  case. 

On  the  25th  I  was  informed  that  Mr.  Cobb  was  lying  dead.  He 
resided  about  half  a  block  east  of  Rosario's  residence,  and  about  the  same 
distance  from  where  Miss  Hobson  was  lying  sick.  I  visited  the  place, 
and  found  the  corpse  dressed,  with  the  exception  of  a  coat.  Blood  was 
upon  the  beard,  and  dark  grumous  fluid  in  the  chamber.  His  skin  was 
of  the  peculiar  hue  of  yellow  fever.  His  workshop  was  immediately  in 
the  rear  of  Rosario's  house,  within  a  few  feet  of  where  the  infected 
clothes  from  the  bark  Vincenzo  Accame  were  washed  and  dried. 

Dr.  Fordham  requested  me  to  see  Mrs.  Cobb.  She  had  been  taken 
sick  the  day  before  ;  did  not  know  of  her  husband's  death.  The  conclu- 
sion I  arrived  at,  and  communicated  to  Dr.  Fordham,  was,  that  the  dis- 
ease was  yellow  fever.  I  repeated  my  statement  to  Dr.  Bonvier,  adding 
that  seventy-two  hours  would  settle  the  matter.  Accordingly,  Mrs. 
Cobb  died  on  the  28th  with  black  vomit,  and  the  board  of  health  ac- 
knowledged the  existence  of  the  disease. 

The  question  then  arises,  What  vessel  infected  Pensacola? 

There  are  three  against  which  a  charge  may  be  made, — the  Iris, 
the  Saleta,  and  the  Vincenzo  Accame.  After  mature  inquiry,  not- 
withstanding the  recurrence  of  yellow  fever  on  the  Iris  after  a  first  visit 
to  Ship  Island,  no  link  can  be  established  through  her  of  the  infec- 
tion which  reached  the  shore.  It  is  possible  that  indirectly  she  may 
have  infected  some  other  vessel,  but  we  have  no  evidence  whatever  to 
substantiate  such  a  theory. 

On  the  other  hand,  we  have  the  most  undoubted  evidence  of  inter- 
course between  the  Saleta  and  the  Vincenzo  Accame.  Both  vessels 
might  have  lurking  infection  in  them,  or  only  one.  Points  of  great 
nicety  come  in  to  be  decided,  and,  whilst  one  view  favors  the  im- 
pression that  the  captain  of  the  Vincenzo  Accame  might  have  caught 
the  disease  on  the  Saleta,  or  that  Mrs.  Cobb  might  have  carried  the 
poison  through  Mr.  Clair's  store  to  her  house  from  the  same  source,  I 
might  argue  back  and  believe  the  soiled  clothes  infected  Rosario's  yard 
and  Cobb's  back  premises;  that  Miss  Hobson,  residing  close  by,  a  very 
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susceptible  subject,  fleshy,  and  a  resident  of  only  six  months,  and  daily 
passing  Mrs.  Cobb's,  could  easily  become  infected  ;  and  that  from  these 
and  other  centres  sprang  in  the  shipping  and  throughout  the  port  and 
city  of  Pensacola.  The  preponderating  weight  of  evidence  in  favor  of 
the  Saleta,  as  being  the  sole  source  of  all  our  troubles,  is,  that  she  had 
been  to  Havana  and  Matanzas,  and  proved  in  our  bay  to  be  violently  in- 
fected. The  Vincenzo  Accame  came  from  Algoa  bay,  but  had  every 
opportunity  to  be  infected  by  the  Saleta. 

The  all-important  though  inevitable  fact  is,  that  the  yellow  fever  epi- 
demic of  1SS2  came  in  ships  into  Pensacola  bay,  and  from  them  it  was 
transmitted  on  shore. 

ACCOUNT  OF  THE   LATE  YELLOW  FEVER  EPIDEMIC  AT  THE  PENSACOLA 
NAVY   YARD  AND   ADJACENT  VILLAGES. 

In  connection  with  the  matter  in  hand,  a  brief  account  of  the  yellow 
fever  epidemic  which  lately  prevailed  at  the  Pensacola  Navy  Yard  and 
adjacent  villages  may  here  be  properly  introduced.  It  may  possess 
some  interesting  features,  suggestive  of  important  preventive  measures. 

The  navy  yard,  six  miles  distant  from  Pensacola,  is  situated  on  a  point 
of  land  called  Tartar  Point,  on  the  northern  shore  of  Pensacola  bay,  two 
miles  east  of  the  entrance  to  the  harbor,  and  at  an  altitude  of  about  fifteen 
feet  above  the  water  level. 

The  government  buildings,  consisting  of  officers'  quarters,  offices, 
machine  shops,  marine  barracks,  etc.,  cover  an  area  of  about  half  a 
mile  square,  and  are  enclosed  by  a  rectangular  brick  wall.  Immediately 
adjacent  to  the  navy  yard  are  the  villages  of  Warrington  and  Woolsey, 
which  unite  together,  forming  an  angle,  one  side  being  west  and  the 
other  north  of  the  walls.  The  occupants  of  the  navy  yard  at  the  out- 
break of  the  fever  numbered  thirty-eight  officers  and  thirty  marines. 
The  population  of  the  villages,  according  to  the  last  census,  gives  1,300. 
The  medical  topography  of  the  locality  and  its  immediate  environments 
indicates  abundant  sources  of  malaria,  but  it  is  only  during  the  latter  part 
of  summer  and  first  two  months  of  fall  that  malarial  affections  appear. 
They  are  generally  very  amenable  to  treatment,  rarely  assuming  a  grave 
character.  A  few  cases  of  malarial  fever  occurred  during  the  month  of 
July  and  first  part  of  August.  I  was  requested  by  the  late  Dr.  Owens, 
surgeon  of  the  U.  S.  Navy,  to  see  a  case  in  the  naval  hospital,  which  he 
diagnosed  yellow  fever.  On  a  careful  examination,  my  observations 
confirmed  his  diagnosis.  The  man  died  on  the  17th  of  August,  and  on 
the  18th  the  diagnosis  was  verified  by  an  autopsy  made  by  Dr.  Wm. 
Martin,  A.  A.,  surgeon  of  the  navy,  and  myself.  This  man  was  a 
marine,  and  was  taken  sick  at  his  quarters  in  the  marine  barracks,  inside 
of  the  navy  yard,  on  the  12th  of  August.  Dr.  Owens  and  his  little 
daughter  were  taken  sick  on  the  1 6th  of  August.  On  the  same  day  two 
marines  fell  sick,  and  were  sent  to  the  hospital;  and  on  the  iSth  two 
more  of  the  marines  sickened,  and  likewise  were  transported  to  the  hos- 


3i6 


PENS  A  CO  LA  YELLOW  FEVER  EPLDEMLC. 


pital.  The  remainder  of  the  marines  were  ordered  to  vacate  the  harracks 
immediately,  and  proceed  at  once  to  camp,  two  miles  distant  from  the 
navy  yard,  in  a  healthy  locality.  Not  another  case  occurred  among  them 
during  the  epidemic.  In  the  meantime  other  cases  appeared  in  the  navy 
yard  and  villages,  and  in  about  ten  days  the  disease  became  epidemic. 
The  statistics  of  this  epidemic  exhibit  fifteen  cases  and  six  deaths  in  the 
navy  yard  proper  ;  in  the  villages,  one  hundred  and  fifty-two  cases  and 
twenty-seven  deaths.    The  epidemic  ceased  on  the  12th  of  October. 

Early  after  the  outbreak  of  the  fever  in  the  navy  yard,  the  secretary  of 
the  navy  issued  instructions  to  Commodore  William  Welsh  to  form  a 
court  of  inquiry  regarding  the  "  cause  or  mode  of  introduction  of  the 
disease."  The  investigation  was  diligently  carried  out,  and  resulted  in 
the  establishment,  by  evidence  adduced,  of  the  following  facts: 

I.  It  does  not  appear  that  there  were  any  cases  of  a  suspicious  nature 
on  the  Naval  Reserve  prior  to  August  1st.  The  court  says, — While  we 
are  not  prepared  to  say  that  yellow  fever  really  existed  in  Pensacola  this 
season,  it  is  not  unlikely  that  the  fomites  and  bedding  that  were  not 
destroyed  during  the  epidemic  of  1882  generated  mild  sporadic  cases, 
which  eluded  the  vigilance  of  attending  physicians  ;  and,  owing  to  con- 
stant communication  between  the  city  of  Pensacola  and  the  Naval  Reserve, 
the  fever  may  have  been  introduced,  either  through  the  medium  of  per- 
sons or  fomites.  Persons  are  known  to  have  visited  more  or  less  between 
the  two  places,  and  some  were  employed  in  Pensacola  during  the  summer. 
There  is  a  possibility  that  the  marines  may  have  visited  Pensacola,  although 
there  is  no  evidence  that  they  did  so.  It  is  ascertained  by  evidence  that  fhe 
marine  barracks  lately  occupied  by  them  had  at  least  one  case  of  yellow 
fever  in  them  in  1S75.  There  are  quantities  of  equipment  stores,  in  the 
equipment  store-house,  which  have  been  there  for  many  years,  and  were 
probably  there  during  the  years  1867  and  1874,  and  have  never  been 
taken  out  and  opened  until  this  year.  On  August  3d  of  this  year,  a 
laborer  in  the  equipment  store-house,  and  on  August  5th  a  store-keeper 
in  the  engineer  store-house,  sickened  with  symptoms  sufficiently  suspi- 
cious to  be  classified  as  yellow  fever,  although  not  so  diagnosed  by  the 
attending  physician.  The  first  case  of  death  from  yellow  fever  was  a 
child  living  in  Warrington,  who  died  August  14th.  The  attending  phy- 
sician then  believed  the  case  to  be  inflammation  of  the  bowels,  but  has 
since  concluded  that  it  was  yellow  fever.  The  funeral  of  this  child  was 
very  largely  attended  by  adults  and  children  of  Warrington  and  Woolsey, 
by  reason  of  which  the  disease  was  rapidly  spread,  more  especially  in 
the  latter  village.  The  lower  rooms  in  the  house  in  which  the  child  died 
were  used  as  an  ice-cream  saloon,  which  was  visited  freely  by  the  young 
people  of  the  village,  including  some  of  the  marines.  Having  received 
this  evidence,  we  are  now  of  the  opinion  that  the  epidemic  of  yellow 
fever,  now  near  its  close,  prevailing  on  the  Naval  Reserve,  may  be  trace- 
able to  one  or  more  of  four  origins,  viz., — 

1.  Possible  infection  from  Pensacola  by  communication  of  persons, 
and  by  articles  brought  from  that  city. 
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2.  Articles  in  the  equipment  and  steam  engineering  store-house,  pos- 
sibly infected  in  a  former  epidemic. 

3.  Possible  infection  in  the  marine  barracks  since  1S75. 

4.  Probable  infection  from  ballast  used  and  handled  at  Fort  McRae 
Jetties,  by  men  who  lived  in  and  visited  the  villages  of  Warrington  and 
Woolsey  weekly  and  semi-weekly  in  their  working  clothes. 

The  first  case  of  yellow  fever  having  appeared  in  the  marine  barracks 
within  the  navy  yard  previous  to  the  death  of  the  first  case  in  Warring- 
ton, and  not  finally  diagnosed  and  decided  to  be  yellow  fever  until  three 
days  after  the  attack,  any  precautions  that  could  have  been  taken  at  that 
time  to  prevent  the  introduction  of  the  disease  into  the  navy  yard  would 
have  been  unavailing,  as  the  marine  guard  and  the  surgeon  himself  were 
already  infected. 

II.  With  respect  to  the  different  theories  promulgated  by  the  court  of 
inquiry,  regarding  the  introduction  of  the  disease,  any  one  of  them  is 
sufficiently  plausible  ;  but  it  appears  that  each  one  of  these  theories  has  a 
comparative  value,  as  indicated  in  the  report,  by  the  terms  possible  and 
probable.  I  would  amend  this  statement  by  rendering  the  mode  by 
which  the  disease  might  have  been  introduced  in  the  following  order  of 
valuation  : 

1.  Probable  infection  existing  in  a  dormant  state  in  the  marine  bar- 
racks since  1874. 

2.  Probable  infection  from  articles  of  equipment  in  the  steam  engi- 
neering store-house,  infected  in  a  former  epidemic. 

From  either  of  these  sources  it  is  strongly  probable  the  disease  may  be 
traceable,  from  the  fact  that  on  August  the  3d  of  this  year  a  laborer  in 
the  equipment  store-house,  and  on  August  the  5th  a  store-keeper  in  the 
engineer  store-house,  sickened  with  symptoms  sufficiently  suspicious  to 
be  classified  as  yellow  fever,  and  a  fortiori  that  the  epidemic  of  this 
year  at  the  navy  yard  was  identical  in  type  with  that  which  prevailed 
there  and  in  the  adjacent  villages  in  1S74.    "  Like  produces  like." 

3.  Possible  infection  only  from  Pensacola  by  communication  of  per- 
sons and  by  articles  brought  from  the  great  city.  Possible,  because  the 
disease  was  of  a  different  type,  and  it  was  a  month  after  the  disease 
appeared  at  the  navy  yard,  and  the  first  sporadic  case  did  not  occur  in 
Pensacola  until  about  the  24th  of  August.  Abundant  material  existed  at 
the  time  in  that  city  for  a  considerable  epidemic. 

4.  Possible  infection  from  ballast  used  and  handled  at  Fort  McRae 
Jetties,  by  men  who  lived  in  and  visited  Warrington  and  Woolsey  week- 
ly and  semi-weekly  in  their  working  clothes. 

YELLOW  FEVER  IN  PENSACOLA  IN  1883. 

A  polluted  purlieu  of  Pensacola,  where  are  such  mean  abodes  of  vice 
and  iniquity  as  are  commonly  kept  and  visited  by  dissolute  and  degraded 
wretches  of  humanity  :  herein  yellow  fever  revelled  and  "  did  its  work." 
In  the  summer  and  fall  of  18S2,  and  here  this  year,  about  September 
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24th,  the  first  sporadic  case  unexpectedly  made  its  appearance,  to  the 
dismay  of  our  citizens  and  people  of  the  surrounding  country.  Fortu- 
nately only  a  few  cases  occurred,  and  they  were  confined  within  very 
narrow  limits.  The  disease  died  out  as  suddenly  as  it  appeared.  By 
investigation,  its  source  was  traced  to  fomites,  the  residua  of  last  year's 
epidemic. 

THE   PREVENTION  OF  YELLOW  FEVER. 

The  shortcomings  of  the  past  season  were  in  part  avoidable,  and  in 
part  not  so.  It  is  quite  impossible  ever  to  hope  to  have  that  unanimity 
of  opinion  amongst  members  of  the  medical  profession  in  a  city,  and 
among  others,  whose  aid  might  be  of  importance  to  obtain  on  boards, 
councils,  and  others,  acting  as  one  man.  We  had  allured  Pensacola  into 
a  sense  of  security  ;  and  I  believe  that  during  the  preceding  two  or  three 
years  we  owed  freedom  to  the  rigidness  of  our  quarantine,  under  the  con- 
trol of  Dr.  Leonard.  Infected  ships  came,  were  cleared,  and  set  free,  or 
refused  pratique  in  certain  emergencies. 

Faith  in  quarantine  had  had  no  tendency  to  develop  any  idea  of,  or 
practice  in,  local  isolation  in  the  city,  and  for  which  we  were  absolutely 
unprepared.  So  far  as  the  ships  were  concerned,  the  tendency  was  to 
prolong  detention,  which,  of  all,  is  probably  the  most  serious  evil  of  quar- 
antine. We  should  base  the  time  on  the  period  of  incubation  of  the  dis- 
ease,— hot  on  that  period' reported  on  at  random,  but  on  a  demonstrated 
period  arrived  at  by  selecting  only  cases  of  one  exposure  and  subse- 
quent attack,  and  of  the  combined  exposure  of  several  and  their  coinci- 
dent attacks. 

As  it  is  well  known,  this  will  narrow  the  days  to  less  than  seven, 
usually  three,  and  rarely  over  six.  Shorter  periods  are  often  observed ; 
longer  ones  may  be  deemed  spurious,  as  due  to  indirect  causes,  tending 
to  less  infection  than  supposed. 

I  respectfully  submit  that  if  local  quarantine  continue,  those  receiving 
the  aid  of  the  National  Board  of  Health  should  be  brought  to  a  uniform 
system  of  say  ten  days'  quarantine,  and  thus  put  an  end  to  scandals  and 
dangers  which  are  annually  recurring. 

One  member  of  the  board,  though  he  be  president,  is  necessarily  under 
majority  rule  ;  and  when  I  believed  the  prompt  discharge  after  a  ten 
days  quarantine  essential,  others  believed  in  safety  from  indefinite  pro- 
longation. It  is  not  to  be  wondered  that  an  infected  ship  like  the  Saleta 
should  put  to  sea. 

There  is  no  point  in  relation  to  quarantine  so  important  as  to  give 
assurance  to  owners,  captains,  and  crews  of  ships  that  sanitation  is  for 
the  good  of  all,  and  not  based  on  panic  and  prejudice.  Better  non-inter- 
course than  a  harassing  quarantine.  Better  almost  anything  than  that 
the  charge  be  hurled  at  us  by  ship  captains,  that  the  American  physi- 
cians are  unscrupulous,  and  make  a  fat  thing  out  of  them. 

Since  it  is  my  duty  and  pleasure  to  offer  such  considerations  as  in  my 
judgment  are  suggested  by  so  recent  and  terrible  an  experience,  I  do  not 
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hesitate  to  say  that  whatever  truth  there  may  be  in  exorbitant  sums  real- 
ized by  quarantine  officers  in  New  York  and  elsewhere,  the  pittances 
allowed  on  the  Gulf  have  been  totally  inadequate  to  the  service,  if  well 
rendered.  The  public  has  not  yet  learned  that  disease  prevention,  like 
crime  prevention,  must  be  paid  for.  The  last  is  done  mainly  by  educa- 
tion ; — the  first  demands  professional  services,  which  have  now  to  be  ren- 
dered often  gratuitously,  and  are  never  reasonably  remunerated.  In 
future  these  things  will  change  :  but  men  who  have  to  face  the  fury  of  a 
mob,  if  necessary,  whilst  commanding  responsible  positions,  should  be 
suitably  rewarded. 

Elegant  obituary  notices  when  the  doctor  dies  do  not  protect  his  family 
from  want  which  may  assail  them,  owing  to  devotion  to  duty.  I  have 
lived  so  long  under  the  past  regime,  and  am  so  happy  in  my  lot  amongst 
my  clients,  that  those  who  know  me  will  understand  that  I  am  speaking 
from  a  professional  point  of  view  for  the  public  benefit,  not  with  any 
idea  of  reaping  further  reward  than  my  conscience  this  day  accords  me. 

The  lay  element  of  the  local  boards  of  health  is  in  my  opinion  very 
important,  and  it  is  most  fortunate  when  some  commanding  person,  of 
candor,  discretion,  and  above  all  of  administrative  ability,  will  wield  a 
just  influence,  whilst  the  doctors  should  be  acting  on  strictly  profes- 
sional duties.  With  notable  exceptions  it  may  be  said  that  physicians 
are  not  good  business  men,  and  their  useful  brains  in  epidemic  times 
should  be  in  their  special  pursuits. 

The  Rosario  case  that  I  have  just  described,  taken  in  connection  with 
all  that  has  been  published  on  the  dissemination  of  yellow  fever,  etc.,  by 
laundries,  would  indicate  that  quarantine  should  not  end  over  the  bay. 
The  sailors'  clothes  have  always  been  justly  received  as  dangerous.  At 
some  convenient  spot  an  economical  laundry  might  be  established,  where 
anything  delivered  for  cleaning  can  at  once  be  raised  to  steam  heat,  and 
there  suitably  washed  and  ironed.  A  universal  charge  would  encourage 
all  to  come,  but,  for  certain  months  all  vessels  should  be  compelled  to 
send  their  washing  there.  Such  an  arrangement  could  only  be  carried 
out  in  a  limited  port  like  Pensacola,  but  with  the  present  state  of  the 
vessels  entering  our  bay,  some  special  and  unfailing  provisions  of  protec- 
tion must  be  desired. 

It  is  barely  possible  that  had  the  clothes  of  the  crew  of  the  Vincenzo 
Accame  not  been  sent  to  Rosario's,  yellow  fever  would  not  have  gained 
a  foothold. 

The  broad  survey  I  have  taken  of  the  entire  question,  rather  than  crit- 
icising local  questions  of  policy,  has  been  mainly  suggested  by  the  un- 
doubted tendency  to  the  annual  reduction  of  danger  from  epidemic  inva- 
sions. The  wretched  vessels  I  have  spoken  of  are  so  unsuited  to  the 
western  Atlantic  that  ship-carpenters  will  alter  them  so  that  some  local 
facility  might  be  offered  to  all  sailing  crafts  that  remove  their  forecastle 
and  cabin,  and  have  them  on  deck. 

Methods  of  ventilation  and  incessant  purification  of  the  bilge  on  ocean 
voyages  are  sure  to  come  in  practice  and  save  much  life  ;  but  in  any 


320  PENSACOLA  YELLOW  FEVER  EPIDEMIC. 

event  we  are  most  perfectly  assured  that  the  large  fast-moving  traders 
are  driving  the  foul  remnants  of  slowage  from  our  ports.  Metal  is  super- 
seding wood  at  sea,  and  quick  return  is  the  watchword  even  now  of  the 
lumber  merchants.  Twenty  years  will  effect  a  revolution,  and  each 
year  the  chances  of  infection  will  be  less.  With  cotton  and  various  prod- 
uce reaching  our  bay  by  rail,  steamers  will  reach  us  as  they  are  doing 
the  Mississippi  wharves,  and  a  solid  town  rather  than  a  large  village  pre- 
sents obstacles  to  extension  of  yellow  fever  which  the  sanitarian  is  learn- 
ing how  to  appreciate. 

Whenever  a  fresh  assault  from  the  enemy  occurs  the  conflict  seems  to 
be  inevitable,  and  the  discretion  of  the  diagnostician  is  either  too  great 
or  too  little,  just  as  the  issue  may  reveal.  Every  day's  experience  in 
fever  cases  indicates  the  wisdom  of  extreme  caution  in  determining  the 
precise  nature  of  a  case.  Strong  suspicion  is  not  a  demonstration,  and 
anything  short  of  a  demonstration  is  justly  regarded  too  slender  evidence 
on  which  to  close  the  avenue  of  commerce.  But  I  admit  if  there  be  any 
disease  in  which  some  boldness,  even  to  rashness,  seems  to  be  justified,  it 
is  early  in  its  invasions  to  pronounce  on  a  first  case  of  yellow  fever. 
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THE  INCREASE  OF  INSANITY  IN  THE  UNITED  STATES: 
ITS  CAUSES  AND  ITS  SOURCES. 

By  FOSTER  PRATT,  M.D., 
Kalamazoo,  Mich. 

It  is  apparent  that  insanity  is  and  must  be  increasing  in  the  United 
States,  because  our  population  is  increasing.  But  the  increase  of  insan- 
ity, to  be  now  discussed,  is  not  the  steady  increasing  aggregate  of  this 
unfortunate  class  which  results  from  increasing  population,  and  which 
must  be  expected  even  under  a  fixed  ratio  of  insane  to  population  ; — the 
increased  and  increasing  ratio  of  its  production  is  the  important  and 
alarming  fact ; — and  the  purposes  of  this  paper  are,  to  show,  first,  that  this 
ratio  is  increasing;  and,  second,  to  ascertain,  if  possible,  from  the  census 
and  other  reliable  statistics,  the  causes  and  sources  of  it. 

The  attention  of  this  body  is  particularly  called  to  the  discussion  of 
this  question,  not  so  much  because  mental  disease  or  defect  is  an  impor- 
tant element  of  our  vital  statistics  and  of  public  health,  as  because  the 
measures  primarily  necessary  to  mitigate  or  abate  the  most  prolific  cause 
of  the  increase  of  the  evil  must  be  found  in  federal  legislation.  It  is 
brought  before  you  as  a  great  question  of  public  health  that  demands 
careful  study,  not  only  by  the  medical  profession  that  may  suggest  or 
advise  action,  but  especially  by  those  who  take  action  and  become  re- 
sponsible for  its  results. 

The  allusion  to  the  census,  as  the  main  source  of  evidence  to  prove 
important  vital  propositions,  makes  it  proper  to  remark  that  the  sub- 
stantial accuracy  of  the  statistics  of  "  Defective  Classes,"  furnished  by 
the  census  of  18S0,  will  be  (for  the  present  purpose)  assumed.  Thanks 
to  the  skill  and  assiduity  of  Fred.  H.  Wines,  special  agent;  to  the  intel- 
ligent appreciation  of  this  department  of  the  work  by  the  superintendents 
of  the  census  ;  and,  especially,  to  the  80,000  physicians  of  the  United 
States,  each  of  whom,  it  appears,  contributed,  by  skilful  and  unpaid 
labor,  to  make  the  vital  statistics  of  the  last  census  fairly  reliable  and 
worthy  of  our  studious  attention,  we  have,  for  the  first  time  in  our  his- 
tory, a  starting-point,  a  landmark,  a  standard,  from  which  we  may  safely 
reckon,  and  with  which  we  may  profitably  compare  future  statistics  of 
insane  and  other  defective  classes.  This  result  has  been  reached  not- 
withstanding ignorant  and  inefficient  enumerators,  the  natural  reluctance 
of  people  to  disclose  family  defects,  and  many  other  obstacles  to  fulness 
and  accuracy  of  details  not  necessary  to  mention.  Thoughtful  students 
of  vital  statistics  have  waited  hopefully  and  impatiently  for  the  volumes 
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of  the  tenth  census  ;  and  now  that  the  compendium  of  its  results  is  in 
hand,  it  will  receive  from  them  careful  scrutiny,  diligent  study,  and  im- 
partial judgment. 

But  little  can  be  said  approvingly  of  the  fulness  or  accuracy  of  the 
insane  statistics  of  previous  census  volumes.  In  1840,  insane  and  idiotic 
were  grouped  together  without  distinction.  The  seventh  and  eighth  cen- 
suses, of  1850  and  i860,  returned  a  number  of  insane  manifestly  too  low. 
Similar  defects,  in  a  lessened  degree,  marked  the  census  of  1870,  which, 
for  example,  reported  the  number  of  insane  in  Illinois  at  1,621,  the  State 
Board  of  Charities,  of  the  same  state,  returning  a  list  of  2,376.  F.  B. 
Sanborn  also  pointed  out  discrepancies  between  the  federal  and  state 
enumeration  of  the  defective  classes  in  Massachusetts.  It  is  not  impor- 
tant to  consider  here  which  was  wrong  and  which  right,  or  whether 
either  was  right,  or  both  wrong,  because  the  mere  fact  of  a  gross  dis- 
agreement in  this  important  branch  of  census  statistics  is  enough  to 
demonstrate  the  plentiful  lack,  somewhere,  of  thoroughness  and  accuracy 
in  the  work.  But  now  comes  the  census  of  1880  to  demonstrate  the 
utter  worthlessness  of  the  aggregates  of  all  previous  census  statistics  re- 
lating to  our  insane  and  other  defective  population.  For  example  :  Dur- 
ing the  decade,  from  1S70  to  1S80,  the  population  of  the  United  States 
is  shown  to  have  increased  about  one  third  and  the  insane  one  and  a  half 
times, — that  is,  the  proportionate  increase  of  insanity  reported  was  five 
times  greater  than  that  of  population,  which  is  simply  incredible;  so 
that  if  we  accept  the  tenth  census  as  substantially  accurate,  we  are  forced 
to  conclude  that  previous  tables  showed  an  aggregate  of  insane  far  below 
the  number  then  in  existence.  But  though  it  is  easy  to  prove  that  the 
statistical  ratio  of  insane  to  population  has  been  unduly  and  erroneously 
increased,  we  must  not  hastily  conclude  that  the  actual  ratio  has  not  been 
increased  at  all. 

However  inaccurate  the  census  tables  of  the  defective  classes,  prior  to 
18S0,  may  have  been,  there  is  enough  of  other  results,  admitted  to  be 
correct,  in  the  census  of  1850,  i860,  and  1870,  to  furnish  impoi-tant  and 
fairly  reliable  factors  in  the  problem  herein  discussed,  which  will  aid  in 
its  solution,  and  help  to  guide  us  to  practical  and  important  conclusions. 

While  it  is  now  demonstrable  that,  from  some  cause,  the  ratio  of 
insane  to  total  population  is  increasing,  and  that  it  has  steadily  increased 
since  1850,  the  rate  of  increase  in  this  ratio  cannot  now  be  stated  with 
mathematical  precision  ;  because,  prior  to  1880,  we  have  no  accurate 
aggregates  in  vital  statistics  with  which  to  compare  present  results  ;  and 
for  the  additional  reason  that  certain  special  data,  essential  to  the  accu- 
rate calculation  of  the  ratio  of  increase,  have  never  been  obtained  by  the 
last  or  any  other  census. 

That  vital  questions  have  been  insufficiently  treated,  by  congress  and 
by  census  officials,  will  not  be  surprising  when  we  remember  that  the 
political  impulses  of  all  parties  and  sections  controlling  census  investiga- 
tions, for  the  last  thirty  years,  have  made  the  study  of  the  white  and 
black  races,  and  of  free  and  slave  labor,  and  their  various  relations,  par- 
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amount  to  all  else.  All  eyes,  even  scientific  eyes,  have  been  so  exclu- 
sively turned  by  political  feeling  and  party  interests  to  the  study  of  this 
one  race  relation,  that  they  have  been  blind  to  other  and  important  facts 
growing  out  of  other  race  relations,  and  showing  their  agency  in  the 
production  of  important  vital  results.  Even  in  1S80,  census  officials 
seem  to  have  been  oblivious,  as  we  shall  see,  to  the  significance  of  some 
of  the  most  important  of  their  tabulated  results. 

Now  that  slavery  and  its  political  issues  have  ceased  to  trouble  and 
bias  our  studies,  we  can  profitably  investigate  the  relations  of  all  races, 
that  mingle  and  amalgamate  on  our  soil,  to  the  improvement  or  the 
deterioration  of  our  mental,  moral,  and  physical  conditions,  and  forces. 
For  the  convenience  of  the  student,  the  tables  and  the  discussions  of  this 
paper  divide  the  total  population  into  its  three  predominant  classes, 
viz.,  "Native  White,"  "Foreign  White,"  and  "Colored  Races,"  the 
latter  including  negroes,  taxed  Indians,  Chinese,  and  Japanese ;  and 
these,  for  convenient  comparison  of  their  sectional  relations,  are  also 
classified,  by  the  tables,  under  the  headings  of  "Northern  States," 
"  Southern  States,"  and  "  Territories,"  including  the  District  of  Co- 
lumbia. 

Beginning  with  1850  (and  using  round  numbers),  we  find  that  during 
the  thirty  years  intervening  between  1820  and  1850,  2,250,000  immi- 
grants came  to  the  United  States ;  and  that  out  of  a  total  population  of 
23,191,000  in  the  latter  year,  2,240,000  of  foreign  born  yet  remained 
alive  and  in  the  country.  The  total  number  returned  insane  by  the 
census  of  this  year  was  15,610,  of  which  2,049  were  of  foreign  birth.  It 
thus  appears  that  the  foreign  born,  about  one  tenth  of  the  population, 
furnished  in  1850  one  seventh  of  the  insane. 

During  the  following  decade,  2,814,000  immigrants  cast  their  lot  with 
us  ;  and  in  a  total  population  of  3 1,443, 000 in  1860,4,136,000  were  foreign 
born.  The  total  number  of  insane  then  in  the  United  States  was  re- 
ported to  be  23,999,  an(*  °f  tnese?  5i768  were  foreign, — the  foreign  born, 
nearly  one  eighth  of  the  population,  furnishing  one  fourth  of  the  re- 
ported insane. 

Between  i860  and  1870,  1 ,878,000  immigrants  arrived;  and  in  1870, 
out  of  a  total  population  of  38,558,000,  the  foreign  born  numbered 
5,567,000.  The  aggregate  of  insane  for  that  year  was  37,432,  of  which 
11,221  were  charged  to  the  foreign-born  element, — the  foreign  born,  one 
seventh  of  the  population,  furnishing  nearly  one  third  of  the  insane. 
This  decade  included  the  four  years  of  war. 

During  the  last  census  decade,  from  1870  to  1880,  our  foreign  acces- 
sions were  2,742,000;  and  in  a  total  population  of  50,155,000  in  1880, 
the  foreign  born  were  6,679,000.  The  aggregate  number  of  insane  in 
1880  (greatly  increased,  as  we  have  seen,  by  greater  care  and  accuracy 
in  the  census  work)  was  91,997;  and  of  this  number  26,346  were  for- 
eign born, — a  little  less  than  one  seventh  of  the  population  furnishing 
more  than  one  fourth  and  nearly  one  third  of  the  insane:  13  1-3  per 
cent,  of  the  population  producing  28  3-4  per  cent,  of  the  insane. 
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Admitting  that  census  tables,  prior  to  1880,  fail  to  give  the  full  aggre- 
gates of  the  insane,  it  will  be  safe,  for  present  purposes,  to  assume,  that, 
whatever  errors  there  may  have  been  in  the  totals,  the  error  of  each 
census  was  fairly  distributed  been  the  various  elements  of  population  ; 
so  that  the  census  proportion  of  insane  to  each  class  of  population  was 
fair  and  just.  If  this  be  conceded, — and  a  close  study  of  the  census- 
tables  and  other  sources  of  information  shows  that  it  should  be, — we  are 
enabled  to  reach  several  interesting  and  significant  results  ; — first,  begin- 
ning with  i860,  while  the  foreign-born  population  had  increased  since 
1S50  nearly  100  per  cent.,  the  foreign-born  insane  had  increased  181  per 
cent.  ;  second,  that  at  the  close  of  the  next  decade,  in  1S70,  the  total  for- 
eign born  had  increased  only  about  30  per  cent.,  but  the  insane  of  this 
class  had  increased  nearly  100  per  cent.  ;  third,  in  18S0,  the  foreign  born 
had  increased  less  than  20  per  cent.,  but  their  insane  had  increased  150 
per  cent. 

A  statement  of  the  proportion  of  insane  to  each  class  of  population, 
native  and  foreign,  at  each  census,  shows  very  clearly  the  relative  rate 
of  increase.  In  1850,  of  native  population,  there  was  1  insane  in 
1,545,  and  °f  the  foreign  born,  1  in  1,095.  In  1S60,  of  native  born, 
the  proportion  was  1  to  1,559,  anc^  °f  f°reign  born,  1  to  717.  In  1870, 
natives  furnished  1  insane  in  1,258,  and  foreign,  1  in  497.  In  1880, 
native  population  shows  1  insane  in  662,  and  foreign  born,  1  in  250. 

(It  should  be  borne  in  mind,  that,  in  the  foregoing  statements,  the 
inaccuracy  of  the  census  aggregates,  in  all  vital  statistics  prior  to  18S0, 
is  conceded  ;  but  their  relative  fairness,  in  the  distribution  of  insane,  is 
assumed.) 

Thus  it  becomes  manifest,  that,  while  the  proportion  of  native  insane 
to  native  population  remained  nearly  the  same,  in  1850,  1S60,  and  1S70, 
the  proportion  of  foreign  insane,  in  the  foreign  element,  rapidly  increased 
from  1  in  1,095  in  1850  to  1  in  497  in  1870;  and  when  we  reach  the 
approximately  accurate  aggregates  of  1880,  we  find  the  native  insane 
amount  to  1  in  662  of  native  population,  while  the  foreign-born  insane 
are  1  in  250  of  foreign-born  popidation,  and  that  nearly  one  eighth  of 
the  aggregate  population  furnishes  nearly  one  third  of  the  aggregate 
insane. 

But  in  fairness  to  the  foreign  white  element,  the  two  prominent  factors 
of  our  native  population — white  and  colored — should  be  separately  con- 
sidered. If  this  be  done  on  the  basis  of  the  last  census,  we  find  that  the 
native  colored  races  (negroes  and  Indians)  furnish  1  insane  in  1,096  J-10; 
the  native  white,  1  in  618  12-100;  and  the  foreign  born  white,  1  in  250; 
the  first  being  about  1  in  1,000,  the  second  1  6-10  in  1,000,  and  the  last 
4  in  1 ,000.  These  differences  are  very  marked.  The  black  i-ace,  notably 
afflicted  (especially  in  the  Southern  states)  with  idiocy,  is  freest  of  all 
from  insanity.  The  foreign  element  brings  with  it  few  idiots,  but  they 
generate  an  astonishingly  large  proportion  of  insane.  Our  native  white 
population  show  more  of  both  than  was  believed  by  some  to  exist ;  but 
the  causes  of  the  increase  will  be  subsequently  discussed. 
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Your  attention  is  now  invited  to  the  following  table  : 

This  table  has  been  constructed  of  figures  furnished  by  the  "  census 

compendium  "  of  1S80,  recently  distributed. 

The  figures  of  its  first  three  columns  are  derived  from  Table  I  of  the 

compend,  thus : 

"Native  White  Population"  is  obtained  by  subtracting  "Colored" 
and  "  Indian  "  from  "  Native  "  of  the  census  table;  "Foreign  White" 
by  subtracting  "  Chinese"  and  "Japanese"  from  "  Foreign"  of  the  cen- 
sus table;  and  "Colored  Races"  by  adding  "Colored,"  "Indians," 
"  Chinese,"  and  "Japanese  "  of  census  table. 

This  method  of  obtaining  "  Native  White"  was  found  to  be  better  for 
the  present  purpose  than  to  copy  the  "  Native  White"  figures  of  census 
Table  XXVIII,  because  of  certain  unexplained  discrepancies  between 
census  Tables  I  and  XXVIII.  Census  Table  I  is  consistent  with  itself, 
and  balances  properly  in  all  its  parts  ;  and  by  following  it,  in  the  con- 
struction of  these  "  Population  "  columns,  the  table  becomes  harmonious 
with  itself  and  with  the  census  table  also. 

The  blacks,  by  their  great  preponderance,  are  the  essential  element  of 
the  "Colored  Races"  in  the  table;  for,  while  the  blacks  alone  number 
6,580,793,  Chinese,  Japanese,  and  Indians  together  number  only 
172,020.  By  the  consolidation  of  these  elements  the  table  is  simplified, 
and  no  injustice  is  done  to  any  class  in  the  study  of  their  relations  to  in- 
sanity and  idiocy. 

The  three  columns  of  "  Insane  "  are  constructed  from  census  Table 
CXXXVIII.  Subtracting  the  "  Colored"  and  "  Indian  "  elements  from 
the  "Native"  insane,  gives  "Native  White"  insane;  subtracting  the 
"Chinese"  and  "Japanese"  elements  from  "Foreign"  insane,  gives 
"Foreign  White "  insane  ;  and  "Colored"  insane  of  the  census  table 
(including  as  it  does  the  insane  of  all  the  colored  races,  whether  native 
or  foreign)  has  been  transferred,  without  change,  to  this  table.  As  be- 
fore remarked,  this  simplifies  the  table,  facilitates  comparison,  and  does 
no  injustice. 

.The  three  columns  of  "  Idiotic  "  have  been  similarly  constructed  from 
census  Table  CXXXIX,  and  are  given  to  complete  the  tabular  statement 
of  the  mental  conditions  of  our  population,  as  shown  by  the  census. 

The  reasons  for  constructing  this  table,  so  as  to  show  the  relations  of 
"Northern  States,"  "  Southern  States,"  and  "  Territories  "  to  insanity 
and  idiocy,  will  be  obvious  upon  study,  and  need  not  be  stated. 

This  rearrangement  of  census  figures  presents  (which  the  census 
tables  do  not)  the  three  predominant  classes  of  our  population,  by  geo- 
graphical sections,  in  a  shape  for  convenient  examination  and  com- 
parison. 
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TABLE 

Constructed  from  Tables  I,  CXXXVIII  and  CXXXIX  of  the  Census  Compendium 
1880  to  show  by  geographical  sections  the  actual  and  relative  contributions  made 
"Native  whites,"  "Foreign  whites,"  and  "Colored  races"  (native  and  foreign),  to  1 
"insane  "and  "idiotic  "classes,  found,  by  said  census,  in  each  state  and  territory 
the  United  States. 

Section*  I — Northern  States. 


Northern  states. 

Population. 

Insane. 

Idiotic. 

Native 
white. 

Foreign 
white. 

Colored 
races. 

Native 
white. 

Foreign 
white. 
-.  

Colored 

Ml 
U 

rt 

Native 
white. 

Foreign 
white. 

Colored 
1  races. 

California,  .... 

549,525 

217,656 

97,5'3 

835 

i,533 

135 

437 

56 

14 

Colorado,  .... 

151,948 

39,178 

3,201 

58 

33 

8 

71 

4 

2 

Connecticut,  .    .  . 

480,906 

129,863 

1,182 

509 

32 

752 

5° 

15 

2,447,/S/ 

583.364 

46,720 

2,943 

2,115 

76 

3,717 

406 

47 

Indiana  

i,794,649 

144,149 

39-5°3j 

2,844 

618 

68 

4,468 

175 

82 

i,352,983 

261,617 

10,015 

*,7°7 

Soft 
o2o 

9 

2,082 

218 

14 

842,088 

110,067 

43,94* 

720 

24I 

39 

924 

100 

59 

587,977 

58,875 

2,084 

1,367 

l68 

7 

1,271 

52 

2 

Massachusetts,  .  . 

1,320.528 

443>254 

i9,3°3 

3,301 

1,784 

42 

1,847 

170 

14 

Michigan,  .... 

I,226,oSo 

388,480 

22,377 

1,807 

951 

38 

1,836 

318 

27 

Minnesota,     .    .  . 

5°9,233 

267,651 

3,889 

383 

757 

5 

526 

191 

12 

Nebraska,  .... 

352,368 

97,396 

2,638 

246 

200 

4 

286 

66 

4 

Nevada,  .... 

33,322 

20,234 

8,710 

14 

16 

1 

14 

2 

2 

New  Hampshire,  . 

299,949 

46,280 

762 

927 

129 

673 

25 

5 

New  Jersey,  .    .  . 

870,489 

221,528 

39,°99 

1,363 

960 

82 

932 

79 

45 

New  York,  •  .    .  . 

3,805,569 

1,210,453 

66,849 

7,595 

6,321 

i95 

5,494 

529 

61 

2,723>oS? 

394,83' 

80,142 

5,151 

i,973 

162 

6,00c 

307 

153 

Oregon,  .... 

142,0s. 

20,991 

n,693 

247 

"4 

17 

16c 

S 

4 

Pennsylvania,     .  . 

3,6o9,34: 

587,672 

S5,875 

5,99: 

2,14c 

171 

6,08c 

3°4 

104 

Rhode  Island,    .  . 

195,97; 

73>96' 

6,592 

44i 

22c 

1 

14 

19' 

" 

Vermont,  .... 

290,251 

)  4°,95' 

)  1,068 

82c 

)  181 

5 

74- 

t  5< 

>  3 

Wisconsin,     .    .  . 

904,201 

)  405,4°' 

)  5,879 

1,04 

i,47' 

i,36 

)  4i 

9 

Totals,  .... 

24,490,35 

i  5,763,87- 

I  609,784 

40,99. 

^  23>27< 

39,89 

5  3.55- 

!  689 
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Population. 

Insane. 

Idiotic. 

Southern  states. 

Native 
white. 

Foreign 
white. 

Colored 
races. 

Native 
white. 

5  "> 
- 

Colored 
races. 

Native 
white. 

Foreign 

white. 

Colored 
races. 

Alabama  

9,73° 

600,320 

1,064 

46 

411 

1,34s 

6 

009 

Arkansas  

581,314 

10,217 

210,994 

616 

ij 

160 

i,044 

6 

324 

Delaware,  .... 

110,693 

9>467 

20,440 

121 

29 

48 

210 

0 

53 

Florida,  .... 

i32»'4 

9,891 

126,888 

153 

15 

85 

208 

5 

156 

Georgia,  .... 

806,359 

10,547 

725,274 

1,251 

35 

411 

1,492 

7 

934 

Kentucky,  .... 

1,317,672 

59,5°7 

271,5" 

2,137 

302 

345 

3,008 

18 

487 

Louisiana,  .... 

401 .297 

53,657 

\  8  i  (102 

53° 

168 

3°4 

569 

18 

466 

Maryland,  .... 

641,892 

82,801 

210,250 

i,353 

245 

259 

927 

32 

360 

Mississippi,    .    .  . 

470,240 

9,158 

652,199 

675 

40 

432 

799 

2 

778 

1U133ULII  I.       •        *        •  < 

i,8m,339 

211,487 

145,554 

2,298 

867 

145 

3,°°5 

125 

242 

North  Carolina,  .  . 

863,501 

3,74i 

532,5°8 

1,586 

5 

437 

2,134 

1,008 

South  Carolina,  .  . 

383,428 

7,677 

604,472 

616 

35 

46. 

799 

7 

782 

Tennessee,     .    .  . 

1,122,154 

16,677 

403,528 

1,972 

68 

364 

2,802 

*5 

716 

Texas,  

1,082,757 

1 144S0 

394,512 

1,052 

206 

306 

1,540 

96 

640 

Virginia,  .... 

866,168 

14,690 

631,707 

1,619 

too 

692 

1,832 

7 

955 

West  Virginia,    .  . 

574,335 

iS,26o 

25,862 

849 

96 

37 

I.3M 

12 

41 

Totals  

11,818,318 

641,987 

6,047,019 

17,892 

2,270 

4,897 

23>°3I 

362 

8,811 

Section  III — District  of  Columbia  and  Territories. 


Arizona,    .•  .    .  . 

20,743 

14,417 

5,280 

9 

10 

2 

4 

4 

3 

Dakota,  .... 

81,590 

51,557 

2,030 

3° 

39 

3 

49 

24 

7 

District  of  Columbia, 

100,901 

17,105 

59,6i8 

368 

446 

124 

44 

10 

53 

22,4lS 

6,595 

3-597 

8 

8 

18 

5 

Montana,  

25,629 

9,756 

3,774 

26 

3' 

2 

12 

1 

2 

New  Mexico,  .    .  . 

100,727 

7,994 

■0,844 

'32 

17 

4 

108 

5 

9 

Utah  

98,930 

43,493 

i,54o 

56 

93 

2 

105 

43 

Washington,  .    .  . 

54,583 

12,616 

7,917 

64 

67 

4 

43 

1 

3 

Wyoming  

14,501 

4,936 

i,352 

2 

2 

2 

Totals,  .... 

520,022 

168,469 

95,952 

695 

7i3 

141 

385 

93 

77 
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Population. 

Insane. 

Idiotic. 

c  . 

bo  0 

•a 

a 

V 

•Jt 

Nati 

Forei 
whit 

Coloi 
race 

Nati 
whit 

Forei 
whit 

Color 

race 

Forei 
whit 

3 

6 

race 

Northern  states,  .  . 

24,49°,358 

5,763,874 

609,784 

40,994 

23,276 

1, 

119 

39,895 

3,552 

689 

Southern  states,  .  . 

ir,Si8,3i8 

641.9S7 

6,047,019 

17,892 

2,270 

4 

897 

23,031 

362 

8 

811 

Territories  and  Dis- 

trict of  Columbia, 

520,022 

168.469 

95>952 

695 

713 

141 

3S5 

93 

77 

Totals,  .... 

36,828,69s 

6,574,33° 

6,752,755 

59,58i 

26,259 

6 

157 

63.3" 

4,007 

9 

577 

Recapitulation  by  Classes. 


Population. 

Insane. 

Idiotic. 

36,828,698 

59,58i 

63,3" 

6,574,33° 

26,259 

4,007 

6,752,755 

6,157 

9.577 

1  Totals  in  United  States, .... 

50,155.783 

91,997 

76,895 

From  this  table  we  find,  by  calculation, — 

1.  That  the  proportion  of  insane  to  native  white  population,  in  the 
Northern  states,  is  1  to  597  ;  in  the  Southern  states,  1  to  660  ;  and  in  the 
District  of  Columbia  and  territories,  1  to  748. 

2.  That  among  the  foreign  white  the  proportion  in  the  Northern  states 
is  1  to  248  ;  in  the  Southern  states,  1  to  2S3  ;  and  in  the  District  and 
territories,  1  to  236. 

3.  That  among  the  colored  races  the  proportion  in  the  Northern  states 
is  1  to  545  ;  in  the  District  and  territories,  1  to  6S0 ;  and  in  the  Southern 
states,  1  to  1,235. 

4.  That  the  average  proportion  of  insanity  among  native  whites,  in  the 
entire  United  States,  is  1  to  618;  among  foreign  whites,  1  to  250;  and 
among  the  colored  races,  1  to  1,097;  an<^  that  the  total  average  for  the 
entire  country,  of  all  population,  is  1  to  545.19. 

5.  The  high  rate,  and  the  slight  variations  of  the  proportion  of  foreign 
insane  to  foreign  population,  in  all  sections,  should  be  noted. 

6.  The  large  proportion  of  insanity  among  the  colored  races  in  the 

1  It  is  scarcely  necessary  to  call  attention  to  the  fact  that  these  final  "totals"  agree  with  the  foot- 
ings of  tables  Nos.  1,  138,  and  139  of  "Compendium  of  the  Tenth  Census." 
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Northern  states  and  territories,  as  compared  with  that  in  the  Southern 
states,  is  also  noteworthy. 

7.  The  different  proportions  of  native  white  insane  to  native  white 
population,  North  and  South,  and  the  causes  of  it,  demand  careful  study, 
and  will  be  briefly  discussed  in  this  paper. 

8.  It  is  a  significant  fact  that  the  Northern  states,  including  the  Dis- 
trict and  the  territories,  containing  about  60  per  cent,  of  the  entire  popu- 
tion,  have  70  per  cent,  of  its  insane,  and  that  this  10  per  cent,  of  propor- 
tional excess  is  more  than  supplied  by  the  excess  of  foreign  insane  over 
the  number  that  would  result  if  the  ratio  of  native  insane  to  native 
population,  in  the  North,  were  made  the  ratio  in  the  foreign  population. 
To  illustrate:  the  average  ratio  of  insane  to  all  native  population  (white 
and  colored),  in  the  Northern  states  and  territories,  is  1  to  642.  If  this 
proportion  be  applied  to  5,763,874  foreign  born  living  in  the  North,  the 
number  of  insane  resulting  among  them  would  be  9,240  instead  of 
23,989,  as  it  now  is,  a  difference  of  14,749,  which  is  much  more  than 
the  10  per  cent,  of  proportional  excess  of  insane  to  population  in  the 
Northern  states  and  territories. 

9.  The  comparison  of  the  proportion  of  insane  in  the  foreign  popula- 
tion (which  is  the  most  productive)  with  that  of  the  colored  population 
in  the  Southern  states  (which  is  the  least  productive),  is  very  striking. 
The  foreign  element  in  the  Northern  states,  and  the  colored  element  in  the 
Southern  states,  are  nearly  equal  in  numbers,  but  the  former  exceeds  the 
latter  in  the  production  of  insanity  by  the  proportion  of  nearly  five  to  one. 

10.  The  total  insanity  found  by  the  census,  in  1880,  is  91,997. 

If  the  colored  average  for  the  United  States  were  applied  to  the  entire 
population,  the  total  number  of  insane  would  be  45,721 — about  half  what 
it  is.  If  the  native  white  average  were  similarly  used,  the  number  insane 
would  be  81,158 — more  than  10,000  less  than  it  is  ;  but  if  the  foreign 
white  average  in  the  United  States  were  the  rule  for  the  entire  popula- 
tion, the  number  of  insane  would  be  200,623,  or  118  per  cent,  more 
than  it  is.  The  ajDplication  of  these  various  ratios  to  the  entire  popu- 
lation demonstrates  the  vast  significance  of  seemingly  slight  differences 
in  the  ratios.1 

1  A  comparison  of  the  proportion  of  insane  to  our  population  with  that  of  other  civilized  nations 
gives  increased  significance  to  the  foregoing  figures.  The  tables  of  the  Bureau  of  Statistics  show 
that  the  following  named  states  furnished  nine  tenths  of  the  immigrants  that  have  come  to  us  since 
1850,  and  the  proportion  of  insane  in  each  is  given  from  the  latest  and  best  authority  now  accessible : 

KINGDOM  OF  GREAT  BRITAIN  \ 

(including  England,  Wales,  Scotland,  Ireland,  the  >  (Official),  1SS1 — I  insane  to  355  of  population, 
contiguous  islands,  and  the  sea-faring  population),  ) 

British  America  (Canadian  Medical  Journal  report),     .    .  1  SSi — 1  "  552  " 

German  Empire  (Dr.  Koch*s  Statistics  of  Insanity),     .    .    .  1880 — 1  "  44S  " 

Austria  (proper),                "                "                  ...  18S0 — 1  "  467  " 

Holland,                          "               "                 ...  1880— 1  "  (?)  656  " 

Sweden,                           "               "                 ...  1880— 1  "  464  " 

Norway,                          "               "                 ...  1880— 1  "  328  " 

France,                           "               "                 ...  1880 — 1  "  410  " 

Italy,                              "               "                 ...  1880— 1  "  (?)  55S  " 

It  is  a  significant  fact  that  the  English  colonies  in  Australia  and  New  Zealand  returned,  officially, 
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A  careful  study  of  the  table  will  develop  other  interesting  and  impor- 
tant relations  of  this  question  to  races  and  sections. 

It  is  thus  made  apparent  that  the  aggregate  of  insane  has  increased 
with  the  increasing  aggregate  of  population,  and  that  the  proportion  of 
insane  to  population  has  steadily  increased  by  accumulation  or  otherwise 
since  1S50.  But  there  is  another  and  very  important  question  to  be 
considered  :  Are  new  cases  of  insanity  increasing  in  a  ratio  greater  than 
that  of  the  population  ?  Are  morbid  influences  insidiously  operating  on 
our  growing  population  which  so  deprave  our  vital  condition  and  forces 
as  to  produce  insanity,  year  by  year,  at  a  rate  per  cent,  greater  than  the 
rate  per  cent,  of  our  growth?  It  seems  clear,  from  the  preceding  study  of 
the  census  and  the  inevitable  deductions  from  its  statistics,  that  this  im- 
portant question  must  be  answered  in  the  affirmative.  But  the  census 
tables,  as  before  stated,  furnish  no  data  that  fix  the  rate  of  increase. 
They  tell  us  how  many  were  found  insane  in  1880,  but  they  do  not  tell 
us  how  many  became  insane  in  that  year ;  and  if  they  did,  no  previous 
census  furnishes  a  like  statement,  for  any  previous  year,  as  a  basis  of 
comparison.  We  are  compelled,  therefore,  to  ascertain,  by  other  means, 
whether  we  are  or  are  not  developing  an  increasing  ratio  of  insane  to  pop- 
ulation. This  will  be  attempted,  though  the  increased  ratio,  if  found  to 
be  a  fact,  cannot  be  definitely  stated.  But  if  we  can  find  satisfactory  proof 
that  our  annual  insane  product  is  unduly  increased,  we  cannot  afford  to 
defer  action  upon  it  until  we  are  able  to  make  a  mathematical  statement 
of  the  ratio. 

Insanity  is  increasing,  manifestly  from  three  causes  : 

1.  The  intense  life  of  our  native  population.  This  has  been  so  much 
discussed  of  late  that  little  need  be  said  of  it  now.  The  writer  quotes, 
on  this  point,  the  following  from  one  of  his  own  recent  papers:  "We 
see  more,  hear  more,  read  more,  think  more,  feel  more,  know  more,  do 
more,  and  worry  more  in  ten  years  than  our  grandfathers  did  in  thirty. 
Where  does  the  strain  of  this  intensity  fall  ?  Not  on  our  physical  strength, 
for,  with  all  we  do,  we  do  not  labor  as  hard,  physically,  as  did  our 
fathers  before  us.  This  strain  of  intensified  life  falls,  and  of  a  necessity 
must  fall,  on  the  brain  and  the  nervous  system."  The  rapid  increase  of 
paresis,  and  of  other  forms  of  brain  and  spinal  degeneration,  among  our 
ablest,  busiest,  and  best  men,  furnishes  fearful  proof  of  the  effects  of 
over-taxing  the  nervous  forces. 

2.  Our  insane  aggregate  is  increased  by  immigration.    It  has  been 

in  1881,  almost  the  same  proportion  of  insane  to  population  that  is  found  in  Great  Britain  itself. 
This  fact  strongly  suggests  that  the  proportion  given  above  to  British  America  is  either  quite  too 
small,  or  that  the  Dominion  has  not  been  made,  like  the  Pacific  colonies,  a  Botany  Bay.  If,  how- 
ever, the  Dominion  proportion  be  correctly  reported,  another  question,  very  interesting  to  us,  in- 
trudes itself,  Why  twice  as  much  proportional  insanity  among  our  foreign  born  "  as  is  shown  by 
the  same  class  north  of  the  great  lakes  ? 

The  average  proportion  of  insanity,  in  all  the  states  named  above,  is  I  in  400— very  nearly ;  yet 
their  emigrant  population  in  the  United  States  shows  an  average  of  1  in  250.  Why? 

Our  census  statistics  for  1880  do  not  (so  far  as  published)  give  the  nationality  of  those  classed 
as  "  Foreign  insane."  It  is  highly  important  that  they  yet  give  us,  if  possible,  this  classification  for 
study. 
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shown,  by  the  census  of  1850,  that  the  proportion  of  insane  in  the  foreign 
born  population,  at  that  time,  was  nearly  the  same  as  in  the  native  white 
population.  Since  that  year,  each  succeeding  census  has  i-evealed  a  rap- 
idly increasing  proportion  of  insane  in  the  foreign  class.  Soon  after 
1S50,  we  find  the  legislatures  of  Massachusetts,  New  York,  and  Maryland 
passing  acts  to  protect  their  people  from  the  rapidly  increasing  burden  of 
foreign  paupers,  criminals,  and  insane  arriving  at  their  respective  ports. 
This  simultaneous  legislative  movement  in  three  states,  similarly  situated 
with  reference  to  foreign  arrivals,  indicates  that  a  new  and  serious  evil 
demanded  a  remedy.  It  also  fixes  the  date  of  its  beginning.  What  was 
the  evil?  European  municipalities,  burdened  by  defective  and  criminal 
classes,  seeing  in  our  hospitality  to  emigrants  a  chance  of  relieving  them- 
selves from  a  heavy  tax,  began,  in  a  quiet,  unobserved  way,  to  encour- 
age and  aid,  and,  at  times,  almost  to  compel,  their  defective  population 
to  come  to  us.  (The  evidence  of  this  is  abundant,  if  not  official ;  proof 
of  official  agency  in  such  a  proceeding  must  not  be  expected.)  However 
caused,  the  fact  remains  that  the  pauper,  criminal,  and  insane  people  of 
Europe,  in  undue  proportion,  have  come  to  us,  and  that  they  continue 
to  come,  and  each  succeeding  census,  not  to  speak  of  other  evidences, 
furnishes  incontrovertible  proof  of  the  fact.  For  example,  the  foreign 
born  had  of  insane,  in  1850,  1  in  1,095;  in  1S60,  1  in  7'7>  m  l&7°i 
1  in  497  ;  and  in  18S0  1  in  250.  Such  a  ratio  of  increase,  much  greater 
than  that  of  the  population  producing  it,  could  not  have  resulted  from 
the  operation  of  ordinary  or  natural  agencies. 

The  tables,  compiled  and  published  by  the  Bureau  of  Statistics  at 
Washington,  show  that  during  the  thirty  years  between  1850  and  1880 
the  immigration  proper  to  the  United  States  amounted  to  the  immense 
aggregate  of  8,033,235.  The  great  majority  of  this  element  was  a  valua- 
ble acquisition.  They  brought  an  aggregate  of  money  estimated  by 
competent  judges  to  be  equal  to  one  half  our  federal  debt ;  and  their 
capacity  as  laborers  and  producers  was  an  addition  to  the  capital  of  the 
country  more  than  equal  to  the  whole  debt.  Nor  is  this  all :  they  added 
largely  to  the  literary,  scientific,  mechanical,  and  other  skilled  activities 
and  industries  of  our  people.  But  with  these  came  others,  and  they  still 
come,  who  are  a  plague-spot  on  our  vital  and  social  conditions,  and  a 
blot  on  our  vital  statistics. 

The  "assisted  emigrant "  began  to  be  numerous  twenty-eight  years 
ago,  but  he  was  never  officially  designated  or  labelled  till  last  year.  He 
became  especially  numerous  in  1863  and  1864,  when  the  bounties  of 
"loyal  states"  filled  their  quotas  with  the  able-bodied  criminals  and 
paupers  of  Europe.  The  Union  army  surgeon,  of  experience,  knows 
something  of  this.  Officials,  of  European  municipalities,  having  charge 
of  their  poor,  understand  the  law  of  heredity  ;  they  understand  its  effects  ; 
and  the  poor  family,  rich  in  children,  but  tainted  with  an  insane  heredity 
and  likely  or  liable  to  become  a  public  charge,  is  shrewdly  selected  by 
these  wise  officials  to  "  leave  their  country  for  their  country's  good." 
The  shiftless,  the  improvident,  the  lazy,  the  social  "crank,"  the  relig- 
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ious  "  crank,"  and  the  political  "crank,"  all  come — some  voluntarily 
and  many  involuntarily,  some  assisted  by  the  beadle  and  some  by  the 
constable — but  they  come,  to  this  land  of  freedom — freedom  to  live  at 
other  people's  expense.  But  the  mere  tax,  the  money  aspect  of  this 
blight,  is  of  little  consequence  compared  with  the  fact  that  so  many  of 
them  come  with  inherent  qualities  that,  in  the  next  generation,  dilute 
and  unbalance  the  brains  of  our  native  people,  taint  their  vitality,  and 
vitiate  their  morals. 

3.  Insanity  is  increased,  among  our  native  whites,  by  intermarriage 
with  this  tainted  foreign  element.  We  have  found  from  the  census  of 
1880  that  this  foreign  born  element — one  eighth  of  our  population — fur- 
nishes one  third  of  our  paupers,  one  third  of  our  criminals,  and  one  third 
of  our  insane.  Can  this  immigrant  element,  with  its  large  proportion  of 
insane,  intermarry  as  they  do,  by  the  million,  with  our  native  men  and 
women,  without  imparting  their  large  proportion  of  inherent  defects  to 
their  children?  Do  not  these  children  (native  born  Americans  of  course) 
increase  the  proportion  of  insane  to  native  white  population,  and  still 
further  add  to  the  mischief  done  by  corrupting  and  increasing  the  tenden- 
cies of  the  native  stock  to  develop  the  mental  defect  ?  Who  can  doubt 
that  they  do  ?  This  body — this  American  Public  Health  Association — not 
to  speak  of  the  medical  profession,  is  composed  of  men  who  measurably 
comprehend  and  who  fully  believe  in  the  law  of  heredity,  that  law  by 
which  the  qualities,  good  and  bad,  of  parents  are  imposed  on  their  chil- 
dren ; — I  ask  you  if  this  intermarriage  of  millions,  more  or  less  tainted 
by  old  world  defects,  with  our  sounder  native  stock,  can  fail  to  increase 
the  ratio  of  native  insane  to  native  population.  Which  of  you  will  an- 
swer No  ? 

In  1S70,  according  to  Dr.  Jarvis,  there  were  half  a  million  of  this 
native  born,  mixed  breed,  of  the  first  generation,  mingled  with  our  pop- 
ulation, and  half  a  million  more  of  the  second  and  third  generations. 

Table  107^  of  the  Census  Compendium,  shows  that,  in  1SS0,  the  first 
generation  alone — the  native  born  product  of  intermarriage  here  between 
natives  and  foreigners — number  1,911,098.  The  same  table  also  shows 
that  the  children  of  the  first  generation,  born  here,  of  parents  both 
foreign,  reach  the  astonishing  total  of  13,011,646.  The  foreign  born 
white  numbering  6,574,330  ;  their  native  children,  of  the  pure  breed, 
13,011,646  ;  and  those  of  the  mixed  breed,  1,911,098, — together,  make  a 
grand  total  of  21,497,074 — very  nearly  one  half  of  the  entire  white  popu- 
lation of  the  United  States — inheriting  and  transmitting  their  defective 
heredities,  by  a  ratio  much  larger  than  is  found  in  our  older  stock  of 
"  native  whites."  Can  we  wonder  that  insanity  and  other  defects  have 
come  upon  us  like  a  flood? 

The  census  tables  tell  us  how  many  of  our  insane  are  "  foreign  born," 
and  enable  us  to  demonstrate  the  proportion  they  bear  to  the  "  foreign 
born"  population;  but  they  do  not  tell  us  how  many  of  the  "native 
white"  insane  are  found  among  the  "  native  white"  progeny  of  the  for- 
eign breed.    It  is  to  be  hoped  that  the  volumes  yet  to  appear  may  give 
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us  this  very  important  information.  If  it  be  furnished,  we  may  know 
whether  the  "  native  white,"  of  the  foreign  breed,  generates  more  or  less 
insanity  than  the  older  and  acclimated  stock  of"  native  white  ;"  and  we 
may  learn,  also,  whether  the  larger  proportion  and  larger  aggregate  of 
insanity  now  found  among  the  foreign  born  (much  larger  than  in  1850), 
are  due  to  exciting  causes  alone,  or  to  a  heredity  transmitted  (or  not,  as 
the  figures  may  show)  to  their  children. 

Attention  was  called  by  note  7,  following  the  table,  to  the  greater  ratio 
of  insane  found  among  the  "  native  whites"  of  the  Northern  states,  than 
among  the  same  class  in  the  Southern  states.  We  need  not  go  far  to 
find  the  cause  of  the  difference.  First.  Nine  tenths,  or  5,763,874,  of  the 
"  foreign  whites  "  are  in  the  Northern  states  and  territories  including  the 
District  of  Columbia.  Second.  The  same  section  has  1 1,680,832  of  the 
"  native  white  "  children  of  the  pure  foreign  breed.  Third.  It  also  has 
1,593,301  of  the  "  native  white  "  mixed  breed.  The  pure  and  mixed 
foreign  breed,  born  in  the  North,  together  number  13,274,133,  exceeding 
by  1,537,886  all  its  other  and  older  "  native  white  "  element.  It  is  not 
strange,  when  examined  by  this  light,  that  the  "native  white"  class  of 
the  North,  more  than  half  of  which  is  of  the  recently  imported  foreign 
breed,  shows  a  larger  proportion  of  insane  than  their  Southern  brethren 
of  the  same  class,  among  whom  this  tainted  foreign  element  is  relatively 
small.  In  the  Southern  states,  the  foreign  born  whites  number  only 
641,987;  the  "  native  white"  of  pure  foreign  parentage,  1,330,814;  and 
the  mixed  breed,  317,797-  The  total,  in  the  South,  of  this  "native 
white"  but  foreign  product,  pure  and  mixed,  is  1,648,611 — being  but 
one  eighth  of  the  number,  in  this  class,  found  in  the  Northern  states  and 
territories,  and  being,  also,  but  one  seventh  of  the  "  native  white"  pop- 
ulation of  the  South. 

While  the  South  deals,  of  necessity,  with  one  formidable  race  problem 
peculiarly  its  own,  we  of  the  North  must  not  overlook  or  forget  that  we 
have  another  race  problem,  also  formidable,  which  forces  itself  on  our 
attention.  Hence,  the  foregoing  figures  are  especially  full  of  meaning  to 
us.  While  no  one  forgets  that  the  white  population  of  the  United  States 
(and  of  both  American  continents  as  well)  is  of  foreign  extraction,  we 
need  to  be  constantly  reminded,  North  and  South,  that  the  men  and 
women,  whose  strong  vital  and  mental  forces  enabled  them  to  subdue  a 
continent,  achieve  independence,  found  a  government,  and  make  it  rich 
and  powerful  and  great,  inherited  and  propagated  qualities,  mental, 
moral,  and  physical,  quite  superior,  in  the  average,  to  those  of  the  later 
foreign  element,  which,  since  1850,  have  come  to  us  by  millions,  for 
home,  protection,  and  support.  The  different  motives  that  made  the 
earlier  and  the  later  immigrants,  clearly  indicate  their  average  differences 
of  quality  and  of  character. 

If  we  would  preserve  and  perpetuate  our  political  institutions,  substan- 
tially as  they  are  made,  we  must  learn,  and  never  forget,  that  we  must 
preserve  and  perpetuate,  in  the  generations  to  come,  the  physical,  men- 
tal, and  moral  fibre  of  their  makers  ;  and  the  doing  of  this  is  by  no  means 


334 


INCREASE  OF  INSANITY. 


the  exclusive  labor  of  the  school-teacher,  or  of  the  moral  teacher,  much 
as  they  may  help  ;  the  main  agency  must  be  that  which  elevates  and 
protects  from  injury  the  vital  characteristics  of  a  people.  It  must  be,  so 
to  speak,  a  wise  physiological  statesmanship  which  carefully  cultivates 
the  best  and  eliminates  the  worst  physical  qualities  of  a  nation.  Does 
any  one  doubt  the  possibility  of  such  a  statesmanship  ?  If  there  be  one,  he 
should  study  the  life-long  policy  of  Bismarck,  the  great  Prussian  chan- 
cellor, and  its  results ;  not  to  imitate  it  here  (for  that  would  be  impossi- 
ble), but  to  learn  that  such  statesmanship  is  possible,  and  that,  by 
other  means,  other  ends  of  a  similar  nature  may  be  accomplished  even 
here. 

It  is  not  impertinent  to  suggest,  in  connection  with  the  topic  of  this 
paper,  that  American  statesmen  need  to  take  care  that  they  be  not  blinded 
by  our  wonderful  material  prosperity,  caused  largely  by  the  productive 
labor  of  our  immigrant  population,  to  the  dangers  of  a  race  taint  thev 
may  and  do  breed,  in  our  older  and  better  stock,  to  the  depreciation  and 
contamination  of  our  future  people.  We  speak  of  immigration  as  a 
"  tide  ;"  there  may  be,  at  times,  danger  in  a  "  tide,"  but  it  is  not  a  dan- 
ger to  the  health  or  safety  of  those  beyond  the  power  of  the  surf.  Immi- 
gration, to  us,  is  more  like  the  "flood"  of  a  great  river,  occasionally 
overflowing  its  banks  and  leaving  behind  it  a  sediment  that  generates  a 
pestilential  malaria,  dangerous  to  the  physical,  mental,  and  moral  health 
of  a  nation.  Legislative  dykes,  levies,  and  jetties  are  even  now  in  demand, 
not  to  stop  the  natural  and  healthy  flow  of  the  stream,  but  to  regulate  its 
current,  limit  its  excesses,  and  obviate  its  mischiefs.  The  philanthro- 
pist, the  patriot,  and  the  statesman  will  each  find,  in  these  questions, 
quite  enough  to  engage  his  best  thought,  and  to  demand  his  wisest 
action. 

Finally,  can  there  be  a  rational  doubt — indeed,  is  it  not  certain — that 
the  influences  and  agencies  thus  briefly  sketched  have  already  so  tainted 
our  native  stock  with  their  hereditary  and  transmitted  traits  that  our 
annual  native  insane  product  is  increasing  by  a  ratio  to  population  nota- 
bly larger  than  it  was  ten  years  ago?  Would  we  be  more  sure  than  we 
now  are  of  the  general  fact,  if  census  statistics  had  been  so  shaped  as  to 
enable  us  to  state  the  precise  mathematical  value  of  the  fact?  If,  then, 
it  be  a  fact,  shall  we  do  our  duty  to  the  people  and  the  country  if  we 
neglect  to  give  the  warning  which  it  is  the  province  of  science  to  give, 
and  which,  if  we  are  true  men,  we  will  give,  that  all  proper  agencies 
may  be  invoked  to  check  or  to  mitigate  the  mischieP 

Mr.  Wines,  special  agent  in  charge  of  the  census  statistics  of  defective 
classes,  seems  not  to  have  observed  the  significance  of  his  own  results  on 
this  subject.  "  The  tendency  to  insanity  among  the  foreign  population," 
he  says,  "is  especially  worthy  of  attention."  11  It  maybe  accoimted 
for"  he  continues,  "/«  many-ways''''  (italics  are  ours)  :  "for  instance,  by 
change  of  climate  and  habits  of  life,  by  the  increased  anxiety  and  effort 
to  advance  in  the  scale  of  social  respectability,  by  homesickness,  and,  in 
general,  by  the  removal  of  the  props  which  sustain  and  steady  a  man 
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who  does  not  emigrate,  but  remains  in  the  vicinity  where  he  was  born." 
These,  it  is  true,  are  exciting,  but  they  are  not  predisposing,  causes  of 
insanity,  and  they  are  entitled  to  due  consideration  ;  but  how  insignificant 
they  are,  as  producing  causes  of  insanity,  when  compared  with  the  physi- 
cal agency  of  a  tainted  heredity.  But  he  adds  (and  as  if  he  was  account- 
ing for  the  whole  difficulty),  "  The  same  increased  tendency  to  insanity 
may  be  discovered  (but  in  a  less  marked  degree)  in  Americans  who 
remove  from  one  section  of  the  country  to  another,  especially  from  the 
Atlantic  to  the  Pacific  coast."  Where  he  finds  his  authority  for  this  lat- 
ter assertion,  he  does  not  say.  The  statistics  of  the  territories  (exclud- 
ing the  district),  as  furnished  by  his  own  tables,  show  that  the  propor- 
tion of  native  white  insane  to  native  white  population  is  i  to  1,281 — the 
smallest  proportion  of  insane  to  be  found  in  any  large  locality  in  the 
United  States.  In  California  the  proportion  of  insane  in  the  same  class 
is  1  to  658,  nearly  equal  to  the  proportion  in  the  Southern  states,  and 
notably  less  than  in  the  Northern  states.  In  Oregon,  with  a  small  native 
white  population,  the  proportion  is  1  to  575,  a  proportion  which  is  a  lit- 
tle larger  than  the  average  of  the  Northern  states  ;  but  what  a  very  unsat- 
isfactory basis  it  is  on  which  to  construct  a  theory  to  account,  by  moral 
disturbances,  for  the  deteriorating  effects  of  an  imported  and  a  propa- 
gated heredity  that  produces  in  six  millions  of  foreign  people  and  two 
more  of  mixed  breeds,  a  proportion  of  1  insane  to  every  250  of  popula- 
tion !  And,  furthermore,  before  we  can  accept  as  satisfactory  Mr. 
Wines's  statement  of  the  causes  of  this  remarkable  ratio  of  insane  to  the 
foreign  born,  we  must  ask  him  to  go  back  to  1850  and  explain  why  it  is 
that  the  causes  he  now  assigns  for  the  difference,  just  as  numerous  then 
as  now,  and  just  as  potent  then  as  now,  did  not  produce  results  then  as 
now  ;  for  then  the  proportion  was  nearly  equal  in  all  white  classes  (na- 
tive and  foreign),  while  now  it  is  3  of  foreign  to  1  of  all  white  natives. 
It  will  be  no  answer  to  this  proposal  to  say  that  the  statistics  of  1850  are 
defective.  It  is  admitted  that  they  are  defective  in  their  aggregates, 
but  not  in  their  relative  proportioizs  and  fairness  to  the  different  classes 
of  population. 

And  again  :  If,  according  to  Mr.  Wines's  theory,  the  excessive  propor- 
tion of  insanity  among  our  foreign  born  be  even  largely  due  to  the  moral 
or  exciting  causes  incident  to  a  new  environment,  we  must  ask  him  to 
explain  why  it  is  that  in  the  South  Pacific  colonies  of  Great  Britain, 
even  in  Botany  Bay  itself,  no  more  insane  are  found  than  among  the 
home  population  of  England,  and  thirty  per  cent,  less  among  their  "for- 
eign born"  than  in  the  United  States.  It  is  true  "  convicts"  by  name, 
and  not  the  "  insane,"  were  assisted  to  emigrate  thither  ;  but  who  among 
us  doubts  the  presence  of  a  large  percentage  of  the  insane  heredity 
among  these  convicts?  But,  suppose  their  convicts  had  no  insane  hered- 
ity, and  that  the  Australian  colonies  and  New  Zealand  had  been  other- 
wise populated  by  voluntary  emigrants  :  why  should  we  have  so  many 
more  insane  among  our  "foreign  born"  than  they  have  in  theirs?  Why, 
again,  should  we  have  twice  as  many  per  thousand  in  this  class  as  the 
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Dominion  of  Canada  close  by?1  We  may  be  quite  sure  that  it  has 
required  something  more  than  merely  moral  causes  to  produce  this  re- 
markable excess  of  insane  among  our  immigrant  population. 

If  the  increased  aggregate  of  insanity,  and  the  increased  ratio  of  its 
production  in  the  United  States,  may  now  be  assumed  to  be  proved,  the 
next  thing  to  be  considered  by  us,  as  practical  men,  is  the  remedy. 
"  What  are  we  going  to  do  about  it?"  It  is  a  question  we  must  care- 
fully consider  before  we  express  an  opinion,  much  more  before  we  offer 
advice. 

So  far  as  the  increasing  ratio  of  insanity  to  population  is  enhanced  by 
the  unsanitary  life,  and  by  the  intense  and  exhausting  activities  of  our 
native  population,  it  is  enough  for  present  purposes  to  say  that  the  rem- 
edy for  all  these  evils  must  be  found  in  the  diffusion  of  required  knowl- 
edge and  the  operation  of  nature's  conservative  laws.  If  the  intensity  of 
our  life  prove  to  be  the  chief  factor,  our  people  must  learn  to  live  within 
their  vital  as  well  as  their  pecuniary  income. 

But  the  important  practical  question  relates  to  the  abatement  of  the 
unnatural  increase  of  insanity  by  immigration — to  the  turning  back  from 
our  national  thresholds  those  who  come  here  only  to  fill  to  repletion  our 
asylums,  poorhouses,  and  prisons,  to  burden  our  humanity  and  our 
pockets  to  provide  them  accommodations  and  maintenance,  and  who 
(worst  of  all)  deteriorate,  by  the  inexorable  laws  and  agencies  of  hered- 
ity, the  mental,  moral,  and  physical  endowments  of  a  nation.  What  are 
we  to  do  with  the  defective  immigrant? 

What  do  European  governments  do  with  him?  By  the  most  disin- 
terested eloquence  they  induce  him,  and  by  the  most  generous  policy 
they  "assist"  him,  to  become  an  emigrant;  and  so  they  solve  their 
problem.  Is  any  one  simple  enough  to  think  that  this  policy  is  announced 
in  their  "blue  book,"  "  red  book,"  or  any  other  kind  of  official  book  or 
form?  When  this  policy  and  practice  are  charged  on  their  officials,  does 
any  one  expect  them  to  admit  it?  One  can  easily  imagine  the  reproach- 
ful expression  of  injured  innocence,  coupled  with  the  complacent  folding 
of  his  hands  across  his  capacious  and  compassionate  bowels,  with  which 
Mr.  Bumble  would  receive  such  an  intimation.  After  he  and  his  official 
associates  had  completed  and  put  in  use  their  brilliant  invention  of  work- 
house diet,  consisting  of  "much  water  and  a  little  oat-meal,"  it  is  also 
easy  to  imagine  his  deprecating  gravity  when  charged  with  a  deliberate 
purpose  to  starve  the  poor  to  death  or — to  emigration.  But  we  do  not 
need  to  resort  to  fiction,  or  to  Europe,  to  find  illustrations  of  the  way 

i  While  this  paper  is  going  through  the  press,  complaints  are  beginning  to  be  openly  made,  by  the 
municipalities  of  the  Dominion,  about  the  presence  and  the  burden  of  "  assisted  emigrants,"  and  the 
home  government  is  pointedly  asked  to  provide  for  their  support.  Can  it  be  that  the  federal  tax 
(subsequently  discussed  in  this  paper),  which  is  collected  of  all  immigrants  arriving  at  our  seaports, 
and  is  not  collected  at  Detroit  and  Port  Huron,  has  caused  a  diversion  of  the  stream  of  immigration 
through  Canada,  and  that  the  defective  ones  among  them,  which  formerly  dropped  helpless  in  Bos- 
ton, New  York,  and  Baltimore,  are  now  becoming  a  burden  to  the  cities  and  provinces  of  the  Domin- 
ion ?  If  such  a  process  should  be  continued  in  the  Dominion  for  thirty  years  as  it  has  in  the  United 
States,  it  requires  no  prophet  to  predict  that  the  proportion  of  insane  to  population,  in  the  Domin- 
ion provinces,  will  be  something  greater  than  it  was  in  1881. 


INCREASE  OE  INSANITY. 


337 


the  official  almoners  of  public  charity  receive  suggestions  that  their  Bum- 
blean  "political  economy"  is  born  of  a  tricky  and  dishonest  selfishness. 
Who  here  has  not  noticed  the  American  overseer  or  superintendent  of 
the  poor,  and  his  air  of  self-satisfied  reticence  just  after  assisting,  with 
charitable  railroad  fare,  a  poor  family  to — the  next  town  ! 

But  what  have  we  done  in  the  past  with  the  defective  immigrant?  As 
stated  in  another  place  and  for  another  purpose,  the  legislatures  of  sev- 
eral seaboard  states  having  ports  of  entry  have  tried  by  law  to  protect 
their  people  from  the  unnatural  burden.  But  all  in  vain.  They  too 
have  tried  the  "  move-on"  policy,  and  these  foreign  "poor  Joes"  have 
moved  on  and  are  now  "moving  on "  by  tens  of  thousands  to  other 
states  in  the  interior,  to  be,  wherever  they  are,  a  public  charge  and  a  liv- 
ing pestilence.  And  what  have  these  states  in  the  interior  done? 
Nothing — except  to  bear  a  great  and  a  needless,  but  a  hitherto  unavoid- 
able, burden. 

What  can  the  state  do  to  mitigate  or  abate  these  evils?  Nothing,  abso- 
lutely nothing.  To  stop  the  immigrant  before  landing  is  to  encroach 
upon  the  exclusive  power  of  congress  to  regulate  commerce  ;  after  he 
has  landed,  it  is  too  late  to  make  any  law  effective  to  protect  the  public 
from  the  imported  burden.  It  is  true,  the  police  right  of  a  state  to  inspect 
immigrants  to  ascertain  whether  any  are  likely  to  become  a  public  bur- 
den, is  recognized  ;  but  every  act  ever  passed  by  a  state  to  efficiently 
exercise  the  right  has  been  declared  unconstitutional  and  void. 

The  leading  case  in  which  the  power  of  states  in  this  matter  was 
decided,  is  that  of  Gibbotis  v.  Ogden,  9  Wheaton  ;  this  has  been  fol- 
lowed in  Brown  v.  The  State  of  Maryland,  12  Wheaton  ;  New  York 
v.  Miln,  11  Peters  ;  Groves  v.  Slaughter,  15  Peters  ;  Passenger  Cases, 
7  Howard  ;  and  in  February  last,  People  of  New  York  v.  Co?npagnie 
Generate  Transatlantique,  published  in  the  Albany  Law  youmal  of 
April  7,  last.  Still  later,  another  case  has  been  decided  in  California, 
by  the  circuit  court,  in  which  the  precedents  were  faithfully  followed. 
These  references  are  given  to  aid  any  who  wish  to  investigate  the  legal 
aspects  of  our  question.    They  contain  much  interesting  reading. 

If  states  cannot  protect  themselves,  have  we  no  other  resource,  or 
must  we  sit  down  and  stolidly  submit  to  the  eating  of  our  substance  and 
the  tainting  of  our  blood  by  the  outcast  and  the  pariahs  of  Europe  ?  Yes, 
there  is,  there  must  be,  a  way  to  arrest  this  tide  of  cranks,  dead-beats, 
and  lepers — a  way,  too,  not  in  conflict  with  the  constitution,  nor  with 
the  healthy  interests  of  commerce,  or  of  proper  immigration.  We  must 
appeal  to  congress,  whose  jurisdiction  in  the  premises  is  supreme  and 
exclusive.  The  necessity  of  an  appeal  to  our  federal  legislature  brings 
this  paper  to  this  body  of  sanitarians,  whose  members  come  from  all  the 
states,  all  being  affected  by  the  curse,  and  especially  the  Northern  states 
and  territories. 

Before  we  consider  what  congress  may  do,  let  us  inquire  what  con- 
gress has  done.  For  thirty  years  the  evils  herein  described  have  been 
manifest,  and  several  states  have  tried,  but  vainly,  to  protect  themselves. 
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But  congress  has  done  nothing,  until  August,  1882,  when  it  passed  an 
act  to  regulate  immigration.  By  this  act  each  alien  immigrant  arriving 
"  by  steam  or  sail  vessel  "at  "  any  port "  in  the  United  States  is  required 
to  pay  a  tax  of  fifty  cents  to  create  a  fund  for  the  care  of  arriving  and 
distressed  immigrants.  This  fund  is  to  be  expended,  however,  at  the 
ports  of  arrival  only.  How  can  such  an  act  help  the  interior  states  to 
care  for  the  pauper  immigrants  that  swarm  to  their  borders?  But  it 
appears  that  this  law  is  but  imperfectly  executed  ;  that  in  some  localities 
there  is  no  attempt  to  collect  the  tax,  or  to  enforce  any  provisions  of  the 
act.  For  instance,  immigrants  do  not  arrive  at  Detroit  or  Port  Huron 
by  "  steam  or  sail  vessel  ;"  they  come  by  rail.  Many  come  by  "  steam 
or  sail  vessel "  to  Canadian  ports,  where  no  United  States  tax  is  collect- 
ible. The  reports  of  the  Bureau  of  Statistics  show  that  nearly  100,000 
immigrants  entered  our  territory  at  these  two  points  during  1S82.  Of 
course  they  pay  no  tax  ;  and  the  immigrants,  or  the  Grand  Trunk  Rail- 
way, was  $50,000  ahead.  The  passage  of  such  an  act,  insufficient  even 
for  the  care  of  the  immigrant  at  New  York,  and  wholly  inoperative  at 
Detroit  and  Port  Huron,  and  of  no  benefit  whatever  to  the  interior  states, 
is  all  that  congress  has  ever  done  to  regulate  immigration  ;  and  this  has 
and  can  have  no  effect  to  prevent  the  arrival  of  improper  persons  in  the 
North-west. 

The  question  remains,  What  shall  we  ask  congress  to  do  to  mitigate 
and  prevent  these  great  and  growing  evils  complained  of?  Shall  immi- 
gration be  stopped  or  seriously  impeded?  No.  A  thousand  times  and 
for  a  thousand  reasons,  No.  But  the  insane,  the  pauper,  and  the  moral 
and  physical  leper  we  do  not  want  and  must  not  admit,  if  intelligent  vig- 
ilance can  prevent. 

In  answer  to  the  difficult  and  important  question,  What  shall  we  ask 
congress  to  do?  the  writer  offers,  with  great  diffidence,  the  following 
suggestions  for  consideration  by  this  association  : 

1.  The  true  place  to  prevent  the  coming  of  the  unwholesome  and  the 
dangerous  immigrant  is  not  at  the  port  or  point  of  e?ttry,  but  at  the  port 
of  departure.  Of  this  it  may  be  said  at  once,  We  cannot  enforce  our 
laws  and  rules  on  a  foreign  soil  and  under  a  foreign  government.  Per- 
haps we  can  :  wait  a  little  and  see. 

2.  The  supreme  court  of  the  United  States  has  decided  practically  that 
the  regulation  of  immigration  is  a  regulation  of  commerce,  and  that  this 
power  belongs  exclusively  to  Congress.  The  regulation  of  that  class  of 
immigrants  that  should  never  be  permitted  to  land,  because  of  the  dan- 
ger they  bring  to  public  health,  is,  after  all,  akin  to  the  question  of  quar- 
antine, and  should  be  under  the  charge  of  medical  experts.  A  constitu- 
tional basis  beyond  controversy  and  a  grand  function  are  furnished  right 
here  for  a  national  board  or  bureau  of  health  and  immigration. 

3.  Organized  properly,  it  should  have,  at  all  ports  in  the  United  States 
where  emigrants  arrive,  all  needed  agents  and  representatives  ;  but  more 
important  than  all,  its  agents  should  be  attached  to  consular  offices  or 
agencies  abroad  wherever  needed. 
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4.  Aliens  proposing  to  trade  or  travel  temporarily  on  our  soil  should 
so  declare  or  affirm  at  a  consular  office,  and  receive  a  consular  certificate 
showing  their  avowed  purpose. 

Every  other  alien  proposing  to  emigrate  to  the  United  States  should 
be  examined  ;  should  furnish  proof  (in  form  and  kind  such  as  the  law 
may  specify)  to  satisfactorily  show  that  he  has  never  been  convicted  of 
crime  (political  offences  excepted)  ;  that  he  is  not  insane  and  never  has 
been  ;  that  the  same  is  true  of  his  wife  and  children,  if  he  have  them  ; 
that  insanity  has  never  afflicted  his  parents,  or  either  of  them  ;  and  that 
he  is  not  a  pauper  and  never  has  been  because  of  any  permanent  mental 
or  physical  inability  to  support  himself  by  labor.  If  the  proposed  emi- 
grant is  found  to  fulfil  all  legal  requirements,  and  not  likely  to  become 
a  public  burden,  a  certificate,  jointly  executed  by  the  consul  and  the  pub- 
lic health  agent,  containing  his  full  personal  description,  and  showing 
his  healthy  character,  should  be  given  him.  This  consular  certificate, 
in  effect,  will  be  much  like  the  clearance  papers  given  to  a  vessel  depart- 
ing for  one  of  our  ports,  which  is  often  called  "  a  clean  bill  of  health." 

How  can  such  requirements  be  enforced  on  foreign  soil  ?  Under  treaty 
stipulations,  if  necessary;  or  by  a  provision  that  all  immigrants  without 
such  a  certificate  shall  not  be  permitted  to  land,  and  the  vessel  bringing 
them  shall  take  them  back  at  the  expense  of  its  owner  or  master. 

The  health  agents  or  officers  at  home  ports,  charged  with  the  inspec- 
tion of  the  immigrant  and  his  papers,  should  be  clothed  with  powers  to 
make  further  inquiry  in  regard  to  his  fitness,  and  to  reject  him  on  the 
arrival  of  the  vessel  if  conditions  or  circumstances  developed  during  his 
passage  should  require  it. 

5.  Immigrants,  arriving  sick  or  on  infected  vessels,  may  be  provided 
for  at  quarantine  as  now,  and  protected  as  they  now  are  by  the  New 
York  board  from  sharpers  and  swindlers.  Many  other  details,  not 
necessary  to  enumerate  here,  would  need  to  be  provided  for. 

But  how,  it  will  be  asked,  is  the  expense  of  such  a  plan,  involving  the 
employment  of  numerous  skilled  and  efficient  men,  to  be  defrayed?  Just 
as  now,  by  a  tax  on  all  immigrants,  if  that  shall  be  thought  best.  But 
this  great  country  and  its  government  have  received  so  many  benefits, 
and  will  continue  to  receive  so  many  more,  from  the  millions  of  good, 
industrious,  enterprising,  and  healthy  people  who  come  to  us  from  the 
ends  of  the  earth,  that  we  should  be  ashamed  to  tax  the  desirable  element 
simply  to  defray  the  expense  of  excluding  the  dangerous  and  undesirable. 
Such  a  tax  ought  not  to  be  levied.  The  study  should  be,  how  to  make 
the  measure  and  means  of  protection  thorough  and  efficient,  and  not  so 
much  how  to  defray  the  cost.  Let  it  protect  our  people  from  the  immi- 
grant bringing  inherited  and  transmissible  defects,  with  even  more  vigi- 
lance than  from  the  infectious  and  contagious  diseases  of  short  duration 
which  a  quarantine  arrests.  Regard  not  so  much  the  danger  of  to-day 
and  to-morrow  as  the  dangers  of  the  next,  and  the  next,  and  all  ensuing 
decades  of  national  life  and  well  being.  By  a  few  years  of  efficient  work 
in  this  direction,  our  people  will  be  saved  more  than  the  cost  of  the  mens- 
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ure  proposed,  by  the  smaller  relative  number  of  its  paupers  and  lunatics. 
The  saving,  it  is  true,  will  not  appear  in  the  accounts  of  the  United  States 
Treasury,  but  the  relief  will  be  felt  by  the  tax-payer.  But  suppose  it  to 
be  a  costly  measure  :  it  cannot  cost,  even  in  money,  as  it  now  costs  to 
do  nothing — to  prevent  the  evil. 

If,  Mr.  President  and  gentlemen,  we  present  and  vigorously  push  the 
adoption  of  this  or  some  other  efficient  method  of  relief  by  individual 
effort  at  home,  by  our  official  influence  and  effort  as  local  and  state  health 
officers,  by  our  medical  and  health  associations,  by  our  medical  and  sec- 
ular press,  by  our  personal  conferences  with  members  of  congress,  and 
by  petitions  to  congress  itself,  we  will  awaken  an  interest  in  the  subject 
so  universal  and  strong  that  congress  will  soon  be  willing  to  take  efficient 
measures  of  some  kind  to  abate  an  evil  so  prolific  of  evils. 

We  will  be  opposed,  but  by  whom?  Who  will  dare,  except  by  a  neg- 
ative inertia,  to  put  obstacles  in  the  way  of  such  a  movement?  Foreign 
municipalities  will  regret  the  loss  of  a  free  Botany  Bay  for  their  lunatics 
and  criminals;  emigrant  ship-owners  may  fear  the  loss  of  some  passage 
money  ;  railroad  corporations  may  anticipate  the  loss  of  fares  and  land 
sales  ;  prejudice  may  be  aroused  ;  but  who  or  how  many  dare  oppose  us 
openly?  The  opposition  most  to  be  feared  is  that  born  of  ignorance,  and 
a  consequent  unwillingness  to  believe  that  there  is  a  great  evil  to  be 
abated. 

But  the  statistics  herewith  submitted  demonstrate  that  the  evils  and 
dangers  are  real,  that  they  are  not  the  product  of  fancy,  and  that  they  are 
not  theoretical  deductions.  Our  Northern  senators  and  representatives 
should  understand  that  these  facts  have  special  force  and  significance  to 
us  in  the  North.  But  (being  sure  of  the  facts)  our  first  duty  is  to  decide 
what  we  will  do.  Because  of  our  profession  and  occupation,  we  are 
expected  to  know  the  facts,  the  dangers,  their  causes  and  their  cure,  and 
we  are  expected  to  lead  public  opinion  and  action.  Shall  we,  by  doing 
nothing,  produce  the  belief  in  those  with  whom  is  the  remedy  that  there 
is  nothing  to  do  ? 

Department  of  the  Interior, 
Census  Office, 
Washington,  December  5,  1883. 

Dr.  Foster  Pratt,  Kalamazoo : 

My  Dear  Sir  :  I  have  read,  with  pleasure  and  profit,  your  article 
upon  the  increase  of  insanity  in  the  United  States,  printed  in  the  Detroit 
Free  Press  of  November  16. 

In  it  you  raise  the  questions  (1)  whether  the  increase  of  insanity 
among  our  native  population  is  due  to  the  influx  of  foreigners,  and  (2) 
whether  the  tendency  to  insanity  on  the  part  of  the  foreign  element  is 
due  to  intrinsic  or  extrinsic  causes. 

Into  the  discussion  of  these  questions  I  do  not  now  propose  to  enter. 
I  merelv  remark,  in  passing,  that  the  allegation  of  a  "  tainted  heredity  " 
in  our  foreign  population  requires,  from  the  scientific  point  of  view,  to 
be  demonstrated  before  it  can  be  accepted. 
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My  object  in  writing  is  to  reply  to  your  criticism  upon  the  statement 
made  by  me,  in  the  Compendium  of  the  Census,  that  "  the  same  in- 
creased tendency  to  insanity  may  be  discovered  (but  in  a  less  marked 
degree)  in  Americans  who  remove  from  one  section  of  the  country  to 
another,  especially  from  the  Atlantic  to  the  Pacifie  coast."  You  remark, 
"  Where  he  finds  his  authority  for  this  assertion,  he  does  not  say." 

In  the  census  of  1S70,  the  native  population  was  stated  at  32,991,142, 
of  whom  24,556,032  were  residents  of  the  states  in  which  they  were 
born,  and  8,435,110  had  removed  to  other  states. 

The  native  insane  were  stated  at  26,205,  °f  whom  17,898  were  resi- 
dents of  the  states  in  which  they  were  born,  and  8,307  were  residents  of 
other  states. 

Now  17,898  :  24,556,032=1  :  1,372, 

And    8,307:  8,435,110=1:1,015. 

The  difference  between  1,015  anc^  1  »372  represents  the  apparent  in- 
creased tendency  to  insanity  dependent  upon  removal  from  one  state  to 
another.  If  not,  then  the  difference  between  250  and  545  (your  own 
figures,  founded  upon  the  census  of  1SS0)  does  not  represent  the  in- 
creased tendency  to  insanity  dependent  upon  removal  from  one  country 
to  another. 

It  is  of  course  a  question  whether  the  removal  is  the  cause  of  the 
insanity,  or  the  insanity  the  cause  of  the  removal ;  but  I  think  that  you 
will  agree  with  me  that  the  former  is  a  more  probable  explanation  of 
this  coincidence  than  the  latter.  I  should  be  glad  to  hear  from  you  as 
to  this  point. 

An  examination  of  the  figures,  state  by  state,  shows  that  the  law  to 
which  I  have,  I  believe,  for  the  first  time  called  attention,  holds  good  in 
forty  of  the  forty-seven  states  and  territories  which  compose  the  Ameri- 
can Union.  With  regard  to  the  Pacific  coast,  the  figures  show  that  the 
two  ratios  under  consideration  are, — in  California,  1  :  6,976  and  1  :  471, 
and  in  Oregon  1  :  9,289  and  1  :90i. 

There  is,  however,  an  element  to  be  considered  in  these  comparisons 
which  I  did  not  mention  in  the  compendium,  and  which  you  appear  to 
have  overlooked,  namely,  the  average  age  of  different  communities.  In- 
sanity is  a  disease  of  rare  occurrence  prior  to  puberty.  But  the  native 
population  includes  a  very  much  larger  number  of  children,  proportion- 
ally, than  the  foreign  population  does. 

If,  instead  of  comparing  the  insane,  native  and  foreign  (who  are  for 
the  most  part  above  the  age  of  fourteen),  with  the  native  and  foreign 
population  of  all  ages,  we  compare  them  with  the  population  above  the 
age  of  fourteen  years,  we  shall  secure  a  truer  result.  The  ages  of  the 
population  are  given  in  the  newly  issued  volume  of  the  census  on  that 
subject  (page  549),  in  three  groups,  native  white,  foreign,  and  colored, 
the  native  and  foreign  colored  not  being  distinguished. 

Following  that  division,  and  adopting  the  slightly  corrected  figures 
respecting  the  insane  since  the  publication  of  the  compendium,  I  obtain 
these  ratios  : 
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Native  whites,  59^45  :  22,002,165=1  :  369 

Foreign,  26,158:  6,196,125=71:237 

Colored,  6,156:  3.918,575=1:637 

According  to  these  figures,  the  tendency  to  insanity  on  the  part  of  the 
foreign  population,  instead  of  being,  as  you  make  it,  "  three  of  foreign 
to  one  of  all  white  natives,"  is  about  one  and  a  half  of  foreign  to  one  of 
all  white  natives. 

You  would  oblige  me  greatly  if,  when  your  article  appears  in  the 
Transactions  of  the  Public  Health  Association,  you  will  append  this  let- 
ter to  it. 

I  am,  with  great  respect, 

Your  obedient  servant, 

Fred  H.  Wines. 
Kalamazoo,  Mich..  Dec.  17,  1883. 

/Jon.  Fred.  H.  Wines, 

Census  Office,  Washington,  D.  C. : 

My  Dear  Sir  :  Your  favor  of  the  5th  instant  is  received,  and  its  con- 
tents are  highly  appreciated.  I  regret  that  your  first  reading  of  my  paper 
was  from  a  very  imperfect  copy.    I  send  it  herewith  as  written. 

Your  second  paragraph  does  not  fully  state  my  propositions.  My 
treatment  of  the  native  white  element  was  shaped,  to  some  extent,  by 
mental  distinctions  not  made  by  the  census-tables.  Desiring  to  keep  the 
paper  as  close  as  possible  to  the  official  figures,  these  mental  distinctions 
were  not  made  conspicuous,  and  possibly  not  quite  clear.  The  elimina- 
tion of  the  colored  races  left  the  native  whites  for  separate  treatment. 
But  this  class  cannot  have  thorough  study  until  it  has  been  resolved  into 
its  two  distinct  elements, — native  whites  of  native  parentage,  and  native 
whites  of  foreign  parentage.  The  census  gives  their  respective  numbers  ; 
but,  so  far  as  I  have  seen,  it  treats  them,  in  all  other  respects,  as  a  sta- 
tistical unit.  The  former  is  three  fifths  and  the  latter  two  fifths  of  this 
element,  each  large  enough  and  important  enough  to  entitle  it  to  full, 
separate,  and  distinct  statistics  on  all  vital  questions.  My  main  propo- 
sitions are  as  follows  : 

1.  I  attribute  the  increase  of  insanity  among  native  whites  partly  to 
extrinsic  causes,  such  as  intensity  of  life  and  new  environment,  but 
mainly  to  the  admixture  of  15,000,000  having  the  tainted  heredity  of  a 
foreign  parentage. 

2.  The  large  relative  proportion  of  insanity,  found  among  foreign 
whites.  I  also  refer  to  extrinsic  and  intrinsic  causation,  but  not  wholly 
to  either.  But  while  I  admit  the  agency  of  removal,  of  a  new  environ- 
ment, &c,  I  argue  that  heredity  is  the  chief  and  predisposing  factor,  not 
only  because  the  European  average  heredity  is  higher  than  ours,  but 
also  because,  by  improper  means,  the  amount  of  it  among  immigrants 
is  unduly  increased  ;  and  in  support  of  the  latter  proposition,  I  cite,  first, 
the  well  known  fact  (officially  ignored)  that  the  tainted  are,  to  a  large 
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extent,  deliberately  selected  to  be  "assisted"  here;  second,  that  the 
proportion  of  insane  to  foreign  population  is  larger  here  than  in  their 
parent  stocks  at  home  ;  that  it  is  larger  here  than  in  the  immigrant  class 
as  found  in  any  other  part  of  the  world. 

You  remark  that  "  the  allegation  of  a  tainted  heredity  in  our  foreign 
population  requires,  from  the  scientific  point  of  view,  to  be  demon- 
strated before  it  can  be  accepted."  Very  true  ;  but  we  know  many 
things  to  be  facts  before  we  know  them  from  the  scientific  point  of 
view  ;  and  practical  men  do  not  defer  required  action  on  many  such  facts 
until  their  relations  and  value  have  been  scientifically  determined  and 
mathematically  expressed.  And  if  the  presence  of  a  tainted  heredity 
among  our  foreign  population  has  not  yet  been  demonstrated  so  as  to 
entitle  it  to  scientific  recognition,  I  suggest  that  the  reason  may  be,  not 
in  the  absence  of  the  fact,  but  in  the  absence  of  the  statistics  needed  to 
show  the  fact. 

Statistics,  reported  by  asylums  and  by  those  professionally  and  offi- 
cially in  charge  of  lunatics,  show  that  the  average  proportion  of  heredity 
found  among  the  insane  is  more  than  10  per  cent,  higher  in  Europe  than 
in  the  United  States  ;  and  this,  together  with  the  further  fact  that  an  un- 
duly large  proportion  of  this  insane  heredity  comes  to  the  United  States, 
moved  thereto  partly  by  its  own  inherent  restlessness  and  partly  by 
official  selection  and  assistance,  and  is  indubitably  found  here  among 
the  immigrant  class,  furnishes  abundant  occasion  for  scientific  and  offi- 
cial inquiry  as  well  as  for  prompt  remedial  action. 

I  am  glad  to  know  the  grounds  on  which  you  found  your  opinion, 
given  in  the  compendium,  that  the  large  proportion  of  insane  among  our 
foreign  population  is  due  to  emigration  and  other  extrinsic  causes. 
The  effect  of  migration  on  the  mental  soundness  of  our  native  popula- 
tion I  shall  carefully  investigate  :  as  yet  I  have  not  had  time  to  study  it. 
I  do  not  think,  however,  that  an  increased  proportion  of  insanity  among 
our  native  migrants,  can,  on  the  coincident  grounds  stated,  be  surely 
attributed  to  the  single  fact  of  removal. 

In  many  ways  and  for  many  reasons,  those  actually  or  periodically 
insane  become  migrants:  e.  g.,  a  family,  or  two  or  more  kindred 
families,  migrate  from  one  state  to  another,  leaving  behind  them  insane 
relatives  to  be  cared  for  by  those  who  remain  at  the  old  home.  Because 
of  the  death  or  the  reduced  circumstances  of  those  left  in  charge,  it 
becomes  necessary  to  transfer  the  lunatic  to  the  care  of  the  living  or 
wealthier  kindred  who  have  migrated.  The  records  of  asylums  in 
Michigan  give  the  history  of  scores  of  such  cases  of  insane  migrants, 
and  their  aggregate  in  all  the  states  and  territories  must  be  very  large — 
how  large  we  do  not  know. 

Again  :  the  same  motives  that  prompt  foreign  municipalities  to  send 
their  tainted  population  to  the  United  States,  operate  with  similar  re- 
sults between  the  several  states.  Hundreds,  we  know,  have  been  thus 
sent  to  Michigan  from  other  states  (and  from  Canada  as  well),  and 
Michigan,  I  doubt  not,  has  done  what  she  could  to  balance  the  account. 
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How  can  migration  be  made  the  producing  cause  of  the  hundreds,  yes, 
thousands,  of  such  cases  of  migrant  insanity  in  the  United  States? 

Neither  should  we  forget  that  we  had  in  1870,  among  our  native 
whites,  10,892,015  born  of  foreign  parents.  How  much  of  the  roving 
and  how  much  of  the  insanity,  in  1870,  were  coincident  in  this  native 
breed  of  a  tainted  foreign  blood,  neither  census  nor  asylum  statistics  tell 
us;  but  the  presence  of  this  large  and  unsound  element  in  our  native 
population  increases  the  difficulty  of  guessing  how  much  the  removal 
and  how  much  the  heredity  was  the  potential  factor  of  the  concurrent 
mental  disturbance. 

I  believe  that  the  intrinsic  and  the  extrinsic  causes  of  lunacy  must  both 
be  taken  into  account ;  but  in  what  relations  as  cause  and  effect,  and  in 
what  relative  proportions,  we  do  not  know.  The  inherited  neurosis  un- 
doubtedly causes,  in  very  many  cases,  great  restlessness  in  and  dissatis- 
faction with  any  environment  before,  and  sometimes  long  before,  insanity 
is  developed.  Indeed,  the  neurotic  heredity  that  causes  the  restlessness 
and  roving  may  never  culminate  in  a  developed  lunacy  in  the  migrant 
himself;  but  it  may  be  and  it  often  is  transmitted  to  his  offspring  to  be- 
come a  cause  of  insanity  in  the  next  or  a  later  generation.  It  would 
help  us  to  draw  definite  and  correct  conclusions  concerning  the  relations 
of  roving  and  insanity,  which  is  cause  and  which  is  effect,  to  know  how 
soon  after  removal  and  under  what  circumstances  of  health  and  fortune 
the  insanity  is  developed  in  the  migrant,  and  to  know  also  his  hereditary 
history  and  tendencies.  Migration  among  our  people  has  many  causes  ; 
but,  as  a  rule,  the  most  of  it  seems  to  occur  among  those  marked  by 
their  different  mental  or  nervous  conditions  or  temperaments, — intel- 
ligent energy,  irritable  restlessness,  or  fatuous  feebleness.  The  first  class 
seldom  go  mentally  wrong;  the  second  are  liable  to  become  insane  ;  the 
third  to  become  paupers. 

In  this  connection  permit  me  to  call  your  attention  to  the  second 
paragraph  on  the  third  page  of  your  letter,  where  you  seem  again  to 
misapprehend  my  position.  I  do  not  doubt  that  "  removal  from  one 
country  to  another"  is  one  of  the  exciting  causes  of  the  large  proportion 
of  insanity  found  in  our  foreign  whites  ;  but  within  my  own  observation, 
heredity  is  the  predisposing  and  chief  factor.  The  facts  and  reasons, 
before  cited,  lead  to  the  same  conclusion. 

In  the  preparation  of  my  paper  I  was  compelled,  by  the  rules  of  the 
association  requiring  brevity,  to  omit  several  interesting  but  not  essential 
topics,  and  some  important  ones  that  I  wished  to  discuss.  Among  the 
latter  was  a  study  of  the  relative  proportions  of  insanity  in  the  native 
and  foreign  classes  on  the  basis  of  adult  life.  My  investigation  of  this 
question  was  arrested  by  an  unknown  quantity,  which  furnished  me  much 
food  for  reflection,  viz.,  among  the  native  whites  are  15,000,000  born  of 
foreign  parents:  the  compendium  does  not  tell  us  how  many  of  this  class 
are  adults.  Without  this  knowledge,  how  are  foreign  and  native  adults 
to  be  compared,  so  as  to  reach  safe  and  just  vital  conclusions?  If  there 
be  a  hereditary  taint  in  the  foreign  blood,  will  it  be  fully  disclosed,  or 
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will  it  be  partially  concealed,  when,  because  of  mere  nativity,  we  reckon 
the  adult  foreigner  apart  from  his  native  adult  children?  If  there  be  no 
such  taint,  it  can  do  no  injustice  to  either  native  or  foreigner  to  reckon 
the  alien  and  his  native  born  child  together.  But  I  know  of  no  statistics 
that  enable  me  to  reckon  them  accurately  either  way.  It  is  of  great  im- 
portance just  now  that  such  statistical  comparisons  of  the  vital  qualities 
in  our  native  and  foreign  blood  be  made  according  to  just  vital  princi- 
ples;  because  since  1850  more  than  half  our  native  white  population,  in 
the  Northern  states  and  territories,  has  become  foreign  in  blood. 

I  believe  that  we  shall  never  proceed  scientifically  or  safely  in  the 
study  of  our  vital  statistics  until  we  make  the  older  stock — i.  e.,  the 
native  white  children  of  native  white  parents — the  standard  by  which,  at 
each  decimal  period,  to  judge  the  vital  qualities  and  tendencies  of  all 
immigrant  people  and  their  native  children. 

Our  native  white  aggregate,  according  to  the  tenth  census,  is  36,828,- 
698  ;  deducting  from  this  14,922,744  of  native  whites,  born  of  parents 
one  or  both  foreign,  there  remain  21,905,954,  of  what  I  call  the  older 
and  purer  breed, — the  native  children  of  native  parents. 

We  find  nearly  one  third  of  the  insanity  of  the  United  States  in  the 
foreign  born.  Now  I  venture  the  assertion  that  a  careful  tabulation  of 
the  native  white  insane,  if  your  schedules  show  the  nativity  of  parents, 
will  demonstrate  the  presence  of  nearly  another  one  third  of  all  our 
insane  among  the  native  white  children  of  foreign  parents,  who  are  nu- 
merically about  two  fifths  of  the  entire  native  white  element,  and  not 
quite  three  tenths  of  the  entire  population.  My  professional  and  official 
observation  in  Michigan  convinces  me  that  not  only  the  foreign  born,  but 
their  native  children  as  well,  furnish  a  much  larger  relative  proportion 
of  insane  than  the  rest  of  the  native  whites  ;  and  what  I  find  here  I  be- 
lieve to  be  proportionally  true  wherever  the  foreign  breed  is  numerically 
abundant. 

If,  as  I  have  said,  your  schedules  have  been  constructed  to  show  the 
parentage  of  the  insane,  whether  it  be  native,  foreign,  or  mixed,  you  will 
do  a  great  service  to  vital  science  and  to  the  American  people  if  you  de- 
termine, according  to  the  facts,  the  proportion  of  insane  to  population 
in  the  21,905,954  native  white  children  of  native  white  parents,  and  in 
the  14,922,744  native  white  children  of  foreign  white  or  mixed  parents. 
Such  a  tabulation,  made  full  and  accurate,  will  settle  the  question,  for  the 
present,  of  the  relative  heredity  of  the  native  and  foreign  white  elements. 
Give  us  this  information  now,  and  again  in  the  next  census,  and  we  can 
determine,  after  1S90,  readily  and  accurately,  the  average  effect,  whether 
good  or  bad,  of  the  admixture  of  foreign  blood.  The  census  of  a  great 
people,  who  are  affected  and  modified  by  immigration  as  largely  as  ours, 
more  largely  than  any  other  in  the  world,  should,  for  many  and  manifest 
reasons,  keep  the  vital  statistics  of  its  new  elements  with  great  care,  and 
so  separate,  in  all  respects,  as  to  admit  of  full  and  separate  study,  so  long 
as  their  nativity  or  their  parentage  is  foreign. 

For  the  time  being,  the  great  immigration  to  the  United  States  brings 
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us  great  material  prosperity  ;  but  students  of  vital  statistics  and  questions 
will  watch  with  anxiety  the  effects  to  be  produced  on  our  national  and 
individual  life  by  this  enormous  immigration,  especially  that  portion  of 
it  which  is  unable,  because  of  physical,  mental,  or  moral  infirmity,  to 
maintain  a  healthy  self-dependence  amid  the  European  environment. 

I  shall  forward  your  letter,  as  you  request,  with  a  copy  of  this  reply, 
to  the  secretary  of  the  association,  for  reference  to  the  Committee  on 
Publication. 

Very  truly  and  respectfully  yours, 

FOSTER  PRATT. 
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SWINE  PLAGUE  OR  HOG  CHOLERA. 

By  J.  M.  PARTRIDGE,  A.M.,  M.D., 

CHAIRMAN  OF  COMMITTEE  ON   CATTLE  DISEASES  A.  P.  H.A.,  AND  MEMBER  OF  INDIANA 

STATE  BOARD  OF  HEALTH. 

The  history  of  creation  teaches  that  man  was  the  last  and  best,  the 
crowning  work  of  the  Creator;  and  next  to  man,  in  reverse  order,  God 
created  the  beasts  of  the  field,  and  said,  "  Let  man  have  dominion  over 
them."  Thus,  by  Divine  appointment,  these  animals  became  the  sub- 
jects of  his  power  and  the  objects  of  his  care.  Our  earliest  knowledge 
proves  that  property  among  men  consisted  in  cattle,  and  a  man's  wealth 
was  estimated  by  the  number  of  his  flocks  and  herds.  The  ancients, 
deified  their  cattle;  the  Israelites  worshipped  a  golden  calf;  and  the 
Orientals  of  to-day  bow  in  adoration  to  the  sacredox. 

The  study  of  the  various  forms  of  animal  life  has  developed  the  sci- 
ence of  zoology,  and  the  whole  animal  creation  has  been  classified,  and 
each  assigned  to  its  proper  order,  race,  and  species.  And  so  complete 
is  this  science,  that,  by  the  knowledge  of  comparative  anatomy,  the  natu- 
ralist is  enabled  from  a  simple  bone  to  determine  the  race  and  species  to 
which  the  animal  belonged,  and  to  tell  you  the  form,  size,  and  habits  of 
this  animal,  and,  if  extinct,  he  will  name  the  geological  period  to  which 
it  belonged. 

Stock  culture  or  stock-breeding  has  advanced  to  the  proportions  of  a 
science  ;  and  not  only  have  there  been  marked  improvements  in  the  gen- 
eral qualities  of  the  herd,  but  cattle  are  bred  with  reference  to  certain 
purposes.  Herefords  and  Durhams  approach  to  perfection  if  beef  prod- 
ucts, as  do  the  Jerseys  in  the  production  of  milk.  Horses  are  likewise 
scientifically  bred  for  a  purpose,  and  we  have  in  the  Norman  draft-horse 
the  type  of  perfection  in  strength  and  beauty  ;  and  by  skilful  breeding 
and  training,  the  fast  trotting  horse  of  to-day  has  become  the  wonder  of 
the  world.  And  the  unsightly,  lank,  long-nosed,  slab-sided,  bristling, 
squealing  hog  of  the  last  century  no  more  compares  with  the  symmetri- 
cally rotund  and  really  beautiful  swine  of  to-day,  than  does  the  wild 
grape  of  the  forest  compare  with  the  luscious  fruit  of  the  vineyard. 

It  is  the  province  of  a  department  of  this  association,  by  scientific  in- 
vestigation and  earnest  effort,  to  collect  facts  and  to  suggest  methods  for 
suppressing  contagious  diseases  among  domesticated  animals.  Swine 
plague  or  hog  cholera  undoubtedly  appeared  in  this  country  as  early  as 
i860.  It  was  not  then  regarded  as  a  contagious  disease,  and  received  no 
general  attention  or  public  notice  until  fifteen  years  later,  or  about  1 S75 . 
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At  this  time  its  wide-spread  proportions  and  fatally  destructive  character 
began  to  cause  great  consternation  throughout  the  pork-producing  re- 
gions of  the  North-west,  as  it  was  estimated  that  the  loss  to  the  pro- 
ducers from  this  disease  amounted  to  the  enormous  sum  of  $15,000,000 
annually.  In  this  emergency  congress  appropriated  $10,000  to  be  placed 
in  the  hands  of  the  commissioner  of  agriculture  for  the  purpose  of  inves- 
tigating diseases  of  domesticated  animals.  The  commissioner,  finding 
that  the  loss  of  swine  was  greater  in  numbers  and  value  than  that  of  all 
other  animals  combined,  wisely  determined  to  expend  the  greater  part 
of  this  appropriation  for  investigations  in  this  direction.  He  therefore 
appointed  one  examiner  in  each  of  the  seven  states  where  this  disease 
was  most  prevalent. 

These  examinations  and  reports  have  done  great  credit  to  the  authors, 
and  rendered  most  valuable  service  to  the!  country.  I  am  indebted  to 
these  reports  for  many  statements  herewith  presented.  In  comparing 
the  observations  made  in  these  several  and  widely  separated  localities,  we 
are  enabled  to  establish  the  fact  that  swine  plague,  like  measles  or  small- 
pox, is  a  disease,  sui generis,  having  the  same  characteristic  symptoms 
and  pathological  appearances  in  all  localities  and  at  all  seasons.  As  cholera 
or  yellow  fever  prevails  most  in  densely-populated  districts  or  in  cities, 
so  this  disease  has  prevailed  almost  exclusively  in  the  corn  and  pork 
producing  regions  of  the  North-west,  and  that  not  on  account  of  any 
climatic  or  inherent  local  causes,  but  because  of  abundance  of  material 
on  which  it  may  be  fed  and  developed.  This  disease  may  prevail  at  any 
season  of  the  year  ;  and  while  it  is  more  contagious  and  fatal  in  summer, 
it  is  by  no  means  exterminated  or  suppressed  by  the  frosts  of  winter. 

A  multitude  of 'post-mortem  examinations  have  revealed  in  all  cases 
essentially  the  same  pathological  conditions.  The  seat  of  the  disease  is 
not  restricted  to  any  organ  or  set  of  organs,  but  may  be  found  in  the 
lungs,  in  the  pleura,  in  the  heart,  in  the  liver  or  spleen,  in  the  lym- 
phatic system,  in  all  mucous  membranes,  esjjecially  the  intestines.  In  all 
cases  the  lungs  and  lymphatic  glands  are  affected,  as  is  generally  the  case 
with  the  intestines.  The  increased  temperature  of  the  body  is  the  most 
constant  and  unvarying  symptom  of  the  disease,  the  thermometer  indi- 
cating 1040,  1060,  and  in  one  instance  m°.  In  the  widely  separated 
regions  in  which  examinations  were  made,  the  following  external  symp- 
toms were  observed  and  concurrently  reported  :  Dulness  of  the  eyes  ; 
lids  partly  closed,  with  an  accumulation  of  secretion  in  the  corners. 
There  is  hanging  of  the  head  with  lopped  ears,  and  an  inclination  to  hide 
in  the  litter  and  lie  on  the  belly  and  keep  quiet.  As  the  disease  advances 
the  animal  manifests  more  or  less  thirst,  some  cough,  and  a  pink  blush 
or  rose-colored  spot  and  papular  eruption  appear  on  the  skin,  particu- 
larly along  the  belly,  inside  of  the  thighs  and  fore  legs,  and  about  the 
ears.  There  is  accelerated  respiration  and  circulation,  increased  action 
of  the  flanks  in  breathing,  tucked  up  abdomen,  arched  back,  swelling  of 
the  vulva  in  the  female,  as  in  heat,  occasionally  also  of  the  sheath  of 
the  male,  loss  of  appetite,  and  tenderness  of  the  abdomen,  sometimes 
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persistent  diarrhoea,  but  generally  obstinate  constipation.  In  some  cases 
large  abraded  spots  are  observed  at  the  projecting  point  of  the  body 
caused  by  separation  and  loss  of  the  epidermis.  In  such  cases  a  slight 
blow  or  friction  on  the  skin  is  sufficient  to  produce  such  abrasions. 
Some  animals  emit  a  very  offensive  odor  even  before  death.  In  large 
herds,  where  the  disease  prevails  extensively,  this  offensive  effluvia 
can  be  detected  for  a  great  distance  to  the  windward.  In  nearly  all 
cases  there  is  a  weakness  or  partial  paralysis  of  the  posterior  extremities, 
and  occasionally  this  paralysis  is  so  complete  in  the  first  stages  of  the 
disease  as  to  prevent  walking  or  standing. 

As  symptoms  of  special  diagnostic  value,  which  are  scarcely  ever  ab- 
sent in  any  case,  the  following  are  mentioned  :  Drooping  of  the  ears 
and  of  the  head,  more  or  less  coughing,  dull  look  of  the  eyes,  staring 
appearance  of  the  coat  of  hair,  partial  or  total  want  of  appetite  for  food, 
vitiated  appetite  for  excrements,  rapid  emaciation,  great  debility,  weak 
and  undecided  and  frequently  staggering  gait,  great  indifference  to  sur- 
roundings, tendency  to  lie  down  in  a  dark  corner,  and  to  hide  the  nose 
and  even  cover  the  whole  head  in  the  bedding,  the  specific  offensive 
smell,  and  the  peculiar  color  of  the  excrements.  This  last  symptom  is 
always  present,  at  least  in  an  advanced  stage  of  the  disease,  no  matter 
whether  constipation  or  diarrhoea  is  existing.  Among  other  character- 
istic symptoms,  which  are  not  present  in  every  animal,  maybe  mentioned 
frequent  sneezing,  bleeding  from  the  nose,  swelling  of  the  eyelids, 
accumulation  of  mucus  in  the  inner  canthi  of  the  eyes,  attempts  to  vomit, 
or  real  vomiting,  accelerated  and  difficult  breathing,  thumping  or  spas- 
modic contraction  of  the  muscles,  and  a  peculiar  faint  and  hoarse  voice 
in  the  last  stages  of  the  disease.  The  duration  of  the  disease  may  be 
from  one  or  two  days  to  as  many  weeks,  according  to  the  severity  and 
location  of  the  attack,  as  well  as  the  age  and  constitution  of  the  patient. 
When  the  attack  is  violent,  and  located  in  some  vital  organ,  the  disease 
may  terminate  in  a  single  day  ;  but  in  vigorous  subjects,  with  milder 
attacks  not  involving  the  heart,  one  or  two  weeks  intervene  before 
death.  Young  pigs  most  certainly  and  speedily  perish.  Convalescence 
is  very  slow  in  cases  that  do  not  terminate  fatally.  Recovery  is  seldom 
complete,  and  these  enfeebled  constitutions  make  in  development  but 
poor  returns  for  the  food  consumed.  The  attack  is  always  most  fatal 
when  large  numbers  of  animals  are  crowded  into  filthy  enclosures.  The 
question  as  to  the  contagious  or  non-contagious  character  of  the  disease 
is  fully  settled.  Numerous  carefully  conducted  experiments  have  fully 
demonstrated  the  fact  that  it  is  both  contagious  and  infectious,  and  that 
it  is  not  confined  to  swine  alone,  but  that  other  animals  may  contract  it 
in  a  mild  form,  and  transmit  it  to  swine  with  unmitigated  virulence. 

Dr.  Detmers,  in  his  investigations,  appears  to  have  discovered  a  new 
order  of  bacteria,  which  he  named  bacillus  suls,  as  being  peculiar  to 
this  disease  of  swine,  or  more  properly  regards  it  as  the  swine  plague 
"  schizophytae ; "  for,  failing  to  inoculate  healthy  animals  with  virus 
from  which  these  germs  had  been  removed,  he  concludes  that  these 
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schizophytae  are  the  true  seeds  of  swine  plague.  These  germs,  being 
formed  in  all  fluids,  in  the  urine,  blood,  and  mucus,  in  the  excrements 
and  in  all  diseased  tissues,  are  regarded  as  the  true  infectious  principle. 
The  presence  of  such  immense  numbers  of  these  germs  in  the  excrements 
and  other  morbid  products  of  swine,  leads  to  the  conclusion  that  they  are 
undoubtedly  the  principal  disseminators  of  the  plague.  The  vitality  of 
these  germs  in  substances  undergoing  decomposition  is  soon  lost,  but  in 
a  suitable  substance  of  fluid,  like  water  containing  a  slight  mixture  of 
organic  matter,  as  in  brooks  and  ponds,  their  vitality  is  retained  for  sev- 
eral weeks.  These  germs,  when  dried  in  the  open  air,  retain  their 
vitality  for  many  days.  Numerous  experiments  have  been  made  by 
inoculating  healthy  animals  with  morbid  secretions  which  had  been 
kept  in  a  dry  state  for  five  and  six  days,  and  in  one  instance  for  twenty- 
six,  and  in  each  case  the  disease  was  promptly  developed.  A  specimen 
of  dried  mucous  membrane  was  preserved  for  thirty  days  in  dry  bran, 
when  it  still  manifested  vitality  by  developing  the  disease.  Freezing 
does  not  impair  the  vitality  of  these  germs.  This  is  proven  by  experi- 
ments with  virus  which  had  been  frozen  for  one  and  two  days,  and 
from  which  the  disease  was  unfailingly  developed  by  inoculation.  Two 
years  ago  last  October  an  acquaintance  of  mine,  in  Berrien  county, 
Mich.,  lost  his  entire  stock  of  hogs  by  swine  plague.  In  January,  over 
two  months  later,  he  purchased  a  fresh  and  healthy  lot  of  hogs,  and  put 
them  in  the  pens  recently  vacated.  In  a  few  days  the  plague  reappeared, 
and  with  such  malignity  that  all  of  these  also  soon  died.  As  there  was 
no  opportunity  for  these  hogs  to  have  been  previously  exposed,  it  is  evi- 
dent that  they  were  infected  from  virus  which  had  been  frozen  and 
preserved  for  over  sixty  days.  Indeed,  if  freezing  does  not  destroy  these 
germs,  it  must  follow  that  while  frozen  they  are  effectually  preserved, 
since,  in  this  condition,  decomposition  is  effectually  prevented  or 
arrested.  On  the  other  hand,  warmth,  moisture,  and  air,  conditions 
which  favor  decomposition  of  organic  substances,  are  most'destructive  to 
these  germs. 

The  stage  of  colonization  or  development  of  these  schizophytae,  is 
considered  the  period  of  incubation  of  the  disease,  and  requires  from  five 
to  fifteen  days — generally  about  seven  days. 

The  infectious  principle  from  which  swine  plague  is  developed  may 
be  introduced  into  the  system  by  food  or  drink  taken  into  the  stomach,  or 
it  may  be  taken  into  the  circulation  dh'ectly  from  external  wounds.  It  is 
believed  that  the  germs  of  this  disease  may  be  carried  through  the  air  for 
the  distance  of  one  or  two  miles,  but  that  they  are  harmless  if  falling  on 
the  unabraded  external  surface  of  the  body,  or  on  perfectly  healthy  lung 
tissues.  All  external  sores  or  abrasions  constitute  ports  of  entry  for 
the  disease,  by  which  it  more  readily  invades  the  organism  than  by  the 
stomach. 

As  a  preventive  measure,  therefore,  all  cuts,  sores,  or  abrasions  that 
may  be  observed  should  be  kept  closed  by  an  application  of  tar,  or  some 
other  substance  impervious  to  air  and  water.    It  is  probable  that  the 
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abominable  nose-ring,  by  keeping  an  abraded  surface  in  a  locality  that  is 
constantly  exposed  to  any  existing  contagious  influence,  is  a  most  dan- 
gerous cause  of  disease. 

In  warm  weather  stagnant  pools  of  water  breed  disease  germs,  and  are 
a  fruitful  source  of  danger.  The  flesh  of  animals  which  die  of  this  dis- 
ease is  highly  infectious  previous  to  the  stage  of  decomposition.  Rats 
and  mice  may  contract  this  disease,  and,  if  eaten  by  hogs,  transmit  the 
same.  Old  straw  stacks,  or  other  porus  substances,  may  absorb  and 
retain  these  disease  germs  as  a  source  of  danger  for  weeks  and  months. 
The  dried  excretions  of  diseased  animals  in  ships  and  freight  cars  retain 
these  dangerous  germs  indefinitely. 

Cleanliness  and  care,  as  to  all  surroundings,  must  be  observed.  Some 
authorities  recommend,  as  a  preventive  measure,  the  feeding  of  sulphur, 
salt,  or  ashes,  or  that  these  substances  be  placed  in  the  reach  of  swine. 
This  plague  seems  to  produce,  in  those  animals  which  have  recovered 
from  it,  comparative  immunity  against  subsequent  attacks;  and  in  those 
exceptional  cases  where  the  disease  has  appeared  a  second  or  third  time, 
each  subsequent  attack  has  exhibited  much  less  severity.  These  facts 
led  to  the  presumption  that  inoculation,  with  a  modified  virus,  would 
render  valuable  service,  at  least  in  modifying  the  severity  of  the  attacks. 
Experiments  in  this  direction  have  proven  at  least  partially  successful. 
Great  difficulty  is  experienced,  however,  in  procuring  a  virus  of  sufficient 
virulence  to  give  general  success  in  developing  the  characteristics  of  the 
disease,  without  in  some  instances  developing  the  fatal  malady.  Inoc- 
ulation, as  a  preventive  measure,  is  in  its  present  state  of  development 
impracticable.  It  is  further  believed  that  such  efforts  at  prevention,  in- 
stead of  finally  suppressing  the  disease,  would  tend  rather  to  foster  and 
perpetuate  the  same. 

As  a  preventive,  the  use  of  carbolic  acid  seems  to  be  the  most  practi- 
cal, scientific,  and  successful  means  yet  proposed.  Its  manner  of  admin- 
istration and  use  comes  within  the  reach  and  comprehension  of  the 
masses.  Its  success  is  indisputable.  All  animals  treated  with  this 
remedy  for  two  or  three  weeks,  derived  perfect  immunity  from  the 
plague  by  inoculation  or  infection.  It  is  not  claimed  that  it  is  a  curative 
remedy  when  the  disease  has  developed  organic  changes  in  the  organ- 
ism, but  it  must  preoccupy  the  system,  and  intercept  the  disease. 

The  dose  recommended  is  ten  drops  to  each  100  pounds'  weight  of  the 
animal,  to  be  given  three  times  a  day.  A  solution  of  this  acid  should  be 
freely  sprinkled  about  the  premises. 

But,  finally,  a  system  of  vigorous  pruning  is  indispensable.  Remove 
or  destroy  the  sick.  Separate  the  healthy  into  small  herds,  and  remove 
them  to  fresh  pastures.  Then  give  them  the  carbolic  acid  treatment, 
and  they  will  live. 
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ADDRESS 
By  Rev.  HUGH  MILLER  THOMPSON, 

ASSISTANT  BISHOP  OF  MISSISSIPPI. 

The  Lord  Jesus  Christ,  we  say,  came  on  earth  that  he  might  save  men. 
Now  this  work  of  God  was  to  be  established  upon  earth,  and  men  were 
to  be  saved  upon  the  earth  ;  consequently  the  coming  and  the  salvation 
are  things  belonging  to  this  world  and  to  this  life.  And  just  here  we 
find  ourselves  doing  very  contrary  to  the  commonly  received  opinion,  at 
least  among  theologians  and  those  taught  by  them,  that  the  kingdom  of 
God  belongs  to  another  life  altogether,  and  that  salvation  has  something  to 
do  with  what  follows  this  world,  and  has  nothing  particularly  to  do  with 
what  is  in  it ;  that  salvation  is  a  thing  yet  to  come,  belongs  to  the  soul, 
and  man  gets  it  after  he  is  dead.  Now  when  we  turn  to  the  practice  of 
this  man,  we  find  that  he  began  his  work  here  on  this  earth,  that  he  was 
dealing  with  man,  and  that  his  salvation  came  to  all  these  parts  of  men 
equally. 

The  first  thing  we  find  him  doing,  for  instance,  is  healing  men's  bod- 
ies, making  the  blind  to  see,  the  lame  to  walk,  and  cleansing  lepers ;  and 
his  teaching  and  his  practice  of  salvation,  in  the  largest  sense,  meant  the 
salvation  of  the  whole  man, — his  body  as  much  as  his  soul  or  his  spirit. 
Owing  to  this  false  view  of  salvation,  as  something  which  belonged  only 
to  the  soul  of  man,  and  was  to  follow  after  the  man  was  dead  and  had 
gone  out  of  this  world,  and  that  it  had  nothing  to  do  with  life, — owing 
to  this,  I  say,  grew  up  various  false  and  erroneous  religions  and  false 
notions,  which  remain  with  us  until  this  day.  For  instance  :  The  religion 
of  the  ascetic,  the  religion  of  the  hermit,  and  the  cell.  The  man  who 
supposed  the  body  was  to  be  crucified,  that  the  best  thing  he  could  do 
was  to  get  rid  of  it,  and  that  all  salvation  depended  upon  was  his  will- 
ingness to  trample  upon  the  body  and  outrage  the  body,  and  as  soon  as 
possible  get  the  fetters  of  the  body  cast  oft'.  I  say  it  remains  with  us  to 
this  day.  It  was  not  long  ago  that  a  man  told  me  about  a  peculiar  sect 
of  these  men,  and,  among  the  rest  of  their  excellences,  he  says, — 
"  Why,  I  know  some  of  these  men  who  have  not  washed  themselves  for 
three  months  ;" — the  religion  of  dirt, — allowing  the  body  to  be  dirty  and 
filthy,  and  bringing  down  old  mediaeval  practices  into  the  nineteenth  cen- 
tury. There  is  another  form,  very  common  indeed, — that  form  of  ascetic 
Christianity  which  despises  the  body  and  the  body's  needs  ;  which  looks 
upon  consumption  as  a  sort  of  title  to  an  early  and  blessed  immortality  ; 
which  expects  the  preacher  to  be  a  man  of  weak  lungs  and  hollow  chest, 
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or  he  cannot  be  saintly  ;  which  concentrated  all  his  attentions  upon  getting 
to  heaven  after  he  was  dead,  and  cared  very  little  apparently  about  the 
health  of  man  while  he  was  living.  That  type  of  religionism  is  a  very 
common  type  among  us,  and  has  not  by  any  means  passed  away. 

Opposed  to  all  these  things,  I  say,  was  the  very  first  action  of  the  Lord 
himself,  when  he  came  to  preach  and  work  right  among  men.  We  find 
him,  right  among  men,  attending  to  their  bodily  wants.  The  body  is  first. 
He  said,  "  Arise,  take  up  thy  bed  and  walk,  that  ye  may  know  that  the 
Son  of  man  has  power  on  earth."  He  recognized  human  nature  as  be- 
longing to  him,  and  each  part  coming  under  his  redemption.  He  takes 
on  him  the  human  body,  as  long  as  it  is  the  human  body,  and  comes  to 
man  to  restore  that ;  for,  according  to  the  highest  Christian  philosophy, 
the  establishment  of  this  kingdom  of  God  on  earth  is  simply  the  teaching 
of  the  laws  of  God.  And  the  kingdom  is  an  organized  institution  living 
under  law  ;  and  Christ  came  to  teach  the  laws  of  God  to  man,  because 
they  are  the  laws  of  humanity  since  they  are  the  laws  of  Heaven.  He 
came  to  tell  men  how  to  live  on  earth,  not  by  the  exception,  but  by  the 
rule,  which  ought  to  reign  everywhere  where  law  and  order  reign  ;  and  in 
teaching  this  he  is  teaching  the  eternity,  the  unchangeableness  of  the 
law.  It  seems  to  me  that  his  idea  of  the  world  was,  that  men's  lives  were 
exceptional,  and  that  the  regular  law  which  governs  all  things  should  be 
introduced  among  men.  For  instance  :  Suppose  men  lived  as  wolves 
fighting  over  carrion,  as  they  have  done,  each  trying  to  get  the  most  car- 
rion :  teaching  of  the  laws  of  God  is,  that  that  is  all  wrong :  the  teach- 
ing of  the  kingdom  of  God  is,  that  men  are  human  ;  that  men  are  not 
their  enemies,  but  their  friends  ;  that  they  are  to  fight  as  knights,  and  not 
as  snarling  wolves  and  thieves  ;  that  they  are  to  stand  side  by  side  fight- 
ing a  common  enemy  ;  in  other  words,  it  is  the  introduction  of  the  uni- 
versal law  by  which  God  in  his  idea  made  men  :  and  so  it  looks  finally, 
and  must  look,  to  the  entire  perfection  of  man  in  that  kingdom,  to  live 
according  to  the  law  of  the  situation,  as  well  as  to  live  rightly.  To 
transgress  the  law  is  always  to  live  wrongfully.  So,  in  the  introduction 
of  the  kingdom  of  God  on  earth,  the  whole  ground  was  covered  in 
Christ,  and  it  became  the  business  of  man  to  live  in  the  body,  in  the  soul, 
and  in  the  mind,  according  to  the  law  of  his  being;  to  find  that  out, 
and  live  by  it ;  and  when  we  have  reached  this  point,  we  have  come 
to  where  all  religions  come — the  theory  of  the  pulpit,  the  theory  of  the 
teacher  and  trainer,  and  the  theory  of  the  physician — where  the  pulpit 
and  your  own  profession,  gentlemen, — the  profession  of  the  most  of  you, 
at  least, — join  hands  and  go  on  side  by  side.  It  is  the  business  of  telling 
men  the  laws  of  their  own  nature  on  both  sides,  and  persuading  them  to 
live  according  to  those  laws,  and  the  healing  and  curing  them  when  they 
fall  from  that  life  and  come  to  wrong  and  suffering,  which  is  the  natural 
consequence. 

So  it  is  no  exaggeration  to  say  that  the  breach  of  a  physical  law  is 
really  a  sin.  And  I  do  not  wonder  that  some  physicians  have  taken  up 
the  theory  that  moral  evil  results  from  physical  evil,  that  all  wrong- 
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doing  is  a  disease, — because  there  are  a  thousand  instances  to  cause  us  to 
look  more  or  less  in  that  direction.  When  a  small  piece  of  bone  is  driven 
into  the  brain  of  a  most  kindly  man,  a  brother,  a  friend,  it  makes  him  a 
perfect  demon  of  destruction.  He  has  murder  in  the  heart ;  he  is  mad 
with  murder  ;  and  the  murderous  atmosphere  furnishes  something,  surely, 
that  gives  the  idea  that  physical  wrong  leads  to  moral  wrong.  We  are 
led  to  the  conclusion  that  the  moral  nature  may  be  completely  upturned 
and  reversed,  showing  that  we  associate  the  man  with  some  wrong, 
some  accident,  to  his  physical  nature.  And  when  we  think  upon  it,  we 
are  compelled  to  guess  at  least  that  there  is  more  truth  in  this  than  the 
proposition  theologians  have  taught,  or  that  the  highest  metaphysical 
science  may  go  to  teach,  that  really  and  truly  disease  and  sickness  are 
not  accidents  at  all  solely,  but  that  they  are  in  many  cases  sin  ;  that  sick- 
ness is  not  defined  merely  as  a  misfortune  that  has  befallen  man,  but  is  a 
wrong  that  man  has  done,  and  that,  in  the  highest  ethics  of  Christianity 
and  this  law  of  God  to  us,  we  may  say  truly  that  a  man  has  no  business 
to  be  sick. 

Is  it,  for  instance,  a  beautiful  specimen  of  the  kingdom  of  God  that 
200,000  people  die  yearly  from  preventable  diseases?  Is  it  anything  else, 
in  the  highest  realm  of  morals,  than  murder?  And  is  not  the  civilization 
which  allows  it  a  semi-civilization,  a  civilization  scarcely  removed  from 
barbarism  ?  Is  the  New  York  tenement-house  a  part  of  the  kingdom  of 
God?  Is  it  anything  like  what  an  orderly  system  of  human  living  ought 
to  be?  Is  the  Moloch  slaughter  of  the  innocents,  which  goes  on  in  that 
and  other  cities  yearly,  and  which  you  all  know  is  preventable,  and  have 
said  a  thousand  times  is  preventable,  a  specimen  of  the  kingdom  of 
God?  Isn't  there  a  moral  wrong  in  the  matter?  I  suppose  we  shall  all 
acknowledge  that.  We  have  all,  I  think,  got  beyond  the  point — no,  we 
all  have  here — but  all  have  not  got  beyond  the  point — that  sickness  is  an 
infliction  for  some  moral  wrong,  and  that  for  the  breach  of  the  physical 
law  God  is  responsible  ;  that  God  can  remove  it,  if  he  will ;  that  he  sends 
it  arbitrarily.  It  is  not  until  late  that  some  have  ceased  to  believe  that 
God  can  send  an  epidemic  of  his  own  self-will  in  the  matter.  I  remem- 
ber in  New  Orleans  that  in  187S  litanies  and  masses  were  said,  to  stop 
the  yellow  fever.  I  remember  having  a  prayer  put  into  my  hands  by  a 
very  pious  and  good  man,  with  a  request  that  it  be  offered,  to  stop  this 
dreadful  disease  ;  and  they  all,  literally,  in  mass  and  in  prayer,  laid  the 
blame  on  God  Almighty  for  sending  the  epidemic.  He  was  killing  peo- 
ple with  yellow  fever.  He  intended  to  do  it.  He  could  stop  it  if  He  had 
a  mind  to  ;  but  they  had  been  doing  something  wrong,  and  He  sent  it  as 
an  infliction.  Of  course  they  had  been  doing  wrong,  but  not  in  the  direc- 
tion they  thought.  I  should  say,  certainly,  pray  with  all  your  power, 
but  pray  with  your  hands  as  well  as  your  lips.  That  is  what  people 
forget.  [Applause.]  Go  out  into  the  gutters  and  say  your  prayers,  go 
out  into  unhealthy  streets,  and  be  so  impressed  that  you  will  clean  them. 
Why,  certainly,  prayer  is  connected  with  the  whole  being.  Let  that 
seize  you,  and  appeal  to  you,  but  lay  the  blame  where  it  belongs.  I 
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said  to  them  that  if  I  supposed  God  was  killing  in  this  way  out  of  his 
own  self-will,  and  he  could  stop  it,  I  could  not  worship  such  a  God  at 
all.  Innocent  people  and  innocent  children  suffering  for  the  blindness 
and  the  folly  of  their  people — suffering  for  the  trangression  of  the  law  of 
human  life  :  that  is  what  we  see  in  such  times  as  these.  The  sin  is 
the  breach  of  physical  law,  and  repentance  ought  to  come  from  the  heart, 
and  man  should  rise  from  the  filth  in  which  he  is  living,  and  cleanse  the 
body  as  well  as  the  soul,  or  there  can  be  no  stop  to  such  epidemics  as 
these. 

"I  am  come,"  said  Christ,  "  that  they  might  have  life,"  and  that  they 
might  have  life  more  abundantly.  And  here  the  work  of  this  association 
and  the  work  of  all  the  pulpits  in  the  land  are  joined  together,  and  go 
side  by  side.  The  pulpit  is  trying  to  make  men  moral.  The  public 
health  associations  and  boards  of  health  are  trying  to  make  men  healthy. 
Is  there  any  difference  between  these?  It  is  a  curious  thing  that  the 
word  from  which  both  these  words  sprung  is  the  same.  "  Health  "  and 
"  holy"  are  in  their  roots  one.  The  idea  of  a  healthy  man  is  the  idea  of 
a  holy  man — point  blank  against  the  idea  of  our  friar  or  hermit.  Holi- 
ness and  healthiness  are  one.  So  saint  and  saintly  are  one.  The  same 
rule  in  both  cases  gives  us  the  word. 

And  He  saved  man  as  a  whole  man.  He  saved  man,  who  was  crude, 
and  made  saintly,  and  so  saved.  The  common  terms  themselves  might 
have  told  us  how  deeply  in  the  convictions  of  our  fathers  these  things 
went  side  by  side  and  were  one.  Is  it  an  accursed  world,  or  is  it  a  blessed 
world?  Is  it  a  world  that  belongs  to  the  devil,  or  a  world  that  belongs 
to  God?  I  need  not  tell  you  that  some  kinds  of  religion  consider  it  as  a 
special  property  of  the  devil,  and  sometimes  it  looks  as  if  it  really  were 
so.  I  have  thought  at  times,  myself,  that  the  devil  had  a  great  deal  to  do 
with  it,  and  at  some  particular  times  and  places  as  if  he  owned  the  whole 
affair  [laughter]  ;  but  the  saving  faith  that  lies  back  of  any  Christian 
mind,  and  I  believe  the  very  foundation  of  that  faith  that  lies  at  the  root 
of  it  all,  is  the  assertion  that  it  is  a  transgression  of  the  laws  of  life  ;  that 
wherever  it  is  wrong,  it  is  wrong  against  the  law  that  He  laid  down,  and 
that  wherever  it  is  wrong  it  is  unnatural. 

Now,  when  we  come  to  this,  I  think  we  come  to  the  basis  upon  which 
this  association  works,  and  works  perfectly  and  logically,  and  upon 
ground  upon  which  it  can  stand.  It  is  possible  to  make  a  saved  world 
of  this.  I  mean  a  saved  world  all  through, — in  the  body  of  man,  and 
the  mind  and  soul  of  man.  I  do  not  see  how  else  we  can  go  on  at  all, 
unless  the  world  is  brought  somewhere  near  perfection.  Ours  is  the 
faith  of  hope.  The  future  belongs  to  us.  We  do  not  believe  that  the 
Golden  Age  has  passed.  To  us  the  Golden  Age  is  yet  to  come.  That 
is  a  peculiarity  of  the  Old  Scripture.  They  set  that  age  ahead.  The 
world  of  order,  peace,  and  harmony  is  always  away  yonder  beyond  the 
horizon,  and  we  are  going  on  side  by  side  towards  it.  Now  you  organ- 
ize an  association  to  promote  human  well-being  in  any  department,  and 
that  faith  that  this  world  is  not  a  redeemed  world  ;  that  you  can  mend  it, 
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and  you  can  mend  it  because  it  belongs  to  God  Almighty.  You  are 
working  side  by  side  with  Him.  He  is  on  your  side,  and  the  world  and 
omnipotence  cannot  go  very  far  apart:  they  are  working  for  the  same 
end.  I  do  not  believe  yet  that  there  is  any  nation  on  earth  that  has 
reached  anything  but  a  conviction.  I  think  that  one  hundred  years  from 
now  men  will  stand  in  amazement  at  our  notions  and  our  ways.  I  think 
they  would  scarcely  believe  what  you  could  tell  them  of  a  city  at  the 
present  day,  of  its  physical  condition,  or  of  its  moral  condition.  To 
think  that  a  fair  world,  fresh  and  sweet  as  it  came  from  the  hands  of  its 
Maker,  is  taken  possession  of,  and  abused  and  outraged  by  the  hand  of 
the  race  that  was  sent  to  make  it  perfect !    That  is  the  tenor  of  it. 

I  saw  a  fair  prairie,  through  which  ran  a  silver  river.  The  flowers 
bloomed  on  the  prairie,  the  grass  waved,  and  the  blue  heavens  arched 
over  it.  The  murmuring  waters  of  the  blue  lake  beat  upon  the  silvery 
sands,  and  when  I  go  there  now  I  find  a  city  of  600,000  people.  They 
tell  me  how  it  has  progressed.  They  point  at  this,  that,  and  the  other  as 
the  evidence  of  advancement  they  have  made  over  God's  prairie,  God's 
river,  and  God's  breezes.  They  point  to  the  modern  great  city  of 
Chicago  ; — but  I  think  where  there  are  2,000  grog  shops  and  bold  brothels, 
where  there  are  filthy  pits  standing  all  over  it,  where  they  have  despoiled 
that  green  earth  that  laid  there  once,  and  have  established  upon  it  the 
Board  of  Trade  and  the  Chicago  river,  it  may  be  somewhat  doubtful 
whether  they  have  made  an  advance  or  not  [laughter  and  applause].  But 
I  am  not  speaking  of  this  at  all  from  a  Ruskin  point  of  view,  or  from 
any  sentimental  point  of  view.  I  think  a  city  ought  to  be  made,  and  can 
be  made,  the  place  of  the  development  of  the  most  perfect  manhood.  A 
city  ought  to  be  polished.  It  ought  to  be  polite.  It  ought  to  have  the 
characteristics  of  the  word  allied  to  its  own  name,  and  its  citizens  ought 
to  be  urbane,  and  it  should  have  clean  streets  and  clean  homes,  and  health 
and  order,  and  peace  and  quiet,  and  light  and  brightness,  and  the  largest 
combination  of  all  beauties.  The  time  is  coming  for  that.  It  is  coming 
by  your  work,  by  all  the  works  of  every  man  and  every  institution  that  is 
aiming  to  make  known  the  laws  of  human  life  on  earth,  so  that  men  can 
live  there  as  if  they  were  the  children  of  God. 

The  encouragement  to  me,  dear  friends,  is,  that  there  are  so  many  of 
us  working  on  the  same  convergent  lines  ;  that  my  philosophy  of  human 
nature  and  of  man's  composition  leads  me  to  believe  this  ;  that  man's 
body  to  him  is  a  sacred  thing — it  was  meant  to  be  what  it  was  made  in 
the  first,  the  image  of  God  himself ;  that  all  its  functions  and  all  con- 
nected with  it  are  sacred;  that  its  development,  its  perfection,  and  its 
training  to  the  highest  ideal  form  of  beaut)'  and  strength,  are  according  to 
God's  will,  and  the  carrying  out  of  God's  intentions  ;  that  health  is  natu- 
ral, and  not  disease  ;  that  life  is  natural,  and  not  death  ;  that  beauty  is 
natural,  and  not  deformity.  All  these  things  we  are  contending  against 
in  physical  life, — that  they  are  unnatural,  abnormal,  and  against  God's 
will.  Beauty,  fairness,  strength,  and  health, — these  are  for  God;  their 
reverse  is  against  him.    So  thousands  of  earnest  men  who  are  working  on 
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that  line  to  give  the  intellect  broadness  and  clearness,  and  training  it  into 
health,  are  doing  God's  will.  God  meant  man  to  be  clear-sighted,  to 
have  intelligence,  understanding,  reasoning  power,  and  judgment.  So  he 
intended  him  morally  to  have  will,  to  have  conscience,  so  that  the  parts 
of  his  nature  should  be  one  complete  whole,  carved  and  molded  in  dig- 
nity, like  one  of  those  ancient  statues  carved  with  the  master's  hand,  that 
the  perfect  ideal  of  manhood  should  stand  before  us  in  all  its  parts  as  the 
completion  of  God's  idea.  There  never  was  but  one  perfect  man  on 
earth,  one  model  man,  and  He  stands  there  forever,  unapproachable! 
His  impression  was  that  all  men  should  be  made  after  His  image,  in  His 
likeness.    He  left  that  as  a  charge. 

Now,  the  point  of  it  all  is,  my  friends,  humanitarians,  and  physicians 
in  this  department,  you  and  I  are  just  as  much  priests  of  God  as  are  those 
men  who  are  trying  to  train  the  moral  nature.  That  is  where  we  can 
really  preach  in  the  right  way.  I  have  learned  to  know,  with  many  of 
them  at  least,  how  earnestly,  how  intensely  this  feeling  is  acted  upon  by 
many  of  them  ;  and  I  know  again,  among  the  teachers  who  are  training 
the  young,  who  are  training  the  intellect  of  this  country,  how  strong  a 
priestly  feeling  they  have :  and  so  these  three  sacred  priesthoods  join 
together  in  one  common  work,  to  make  men  healthy,  to  make  men  holy, 
to  make  men  sane,  and  therefore  to  make  men  saints  ;  to  lift  humanity 
out  of  this  mire,  to  go  down  into  the  very  slums  to  poor  human  nature, 
and  lift  it  up  ;  to  give  life  as  he  did,  to  give  it  more  abundantly  as  he 
did,  till  the  blind  shall  see,  the  deaf  shall  hear,  the  dead  shall  be  raised, 
and  to  the  poor  the  gospel  shall  be  preached, — the  message  of  the  Mas- 
ter, the  message  to  us  all,  each  in  his  degree, — and  then  the  world,  work- 
ing out  of  the  darkness  and  all  the  ignorance  of  the  past,  shall  come  into 
brightness,  a  sane  world,  and  therefore  a  saved  world. 


PROCEEDINGS  AND  DISCUSSIONS  AT  THE 
ELEVENTH  ANNUAL  MEETING, 


HELD  AT 

Detroit,  November  13,  1883. 

The  Association  was  called  to  order  by  the  President,  Dr.  Ezra  M. 
Hunt,  of  Trenton,  N.  J. 

Prayer  by  Bishop  S.  S.  Harris,  of  Michigan. 

On  motion  of  Dr.  Gihon,  the  reading  of  the  minutes  of  the  last  meet- 
ing was  dispensed  with. 

Dr.  Gihon. — I  move  that  Bishop  Harris  be  invited  to  sit  with  us  dur- 
ing our  sessions  as  an  associate  member.  Carried. 

Dr.  William  Brodie,  of  Detroit,  chairman  of  Committee  on  Arrange- 
ments, said, — 

Mr.  President  and  Gentlemen  of  the  Convention :  The  city  of  De- 
troit bids  you  a  hearty  welcome,  and  I  trust  that  your  sessions  will  be 
profitable  as  well  as  full  of  pleasure. 

The  report  of  the  Treasurer  was  then  read.  (See  Report  of  Commit- 
tees.) 

The  report  of  the  Treasurer,  on  motion,  was  accepted,  and  referred  to 
the  Auditing  Committee. 

The  President. — The  next  matter  in  order  is  the  election  of  mem- 
bers. 

The  Secretary. — I  am  directed  by  the  Executive  Committee  to  re- 
port as  member  in  the  Active  Class, — 

Dr.  William  K.  Newton,  of  Paterson,  N.  J. 

For  membership  in  the  Associate  Class, — 

Hon.  B.  L.  Butcher, 
John  Birch, 

Edward  Wells,  of  Wheeling,  W.  Va. 

Dr.  C.  R.  Walker, 

Hon.  James  A.  Weston, 

Dr.  C.  H.  Horsch,  of  New  Hampshire. 

Dr.  H.  C.  Potter,  of  Michigan. 

The  committee  recommends  the  election  of  these  gentlemen  to  the 
various  classes  in  which  their  names  were  read. 

Dr.  Kedzie,  of  Michigan. — I  move  the  Secretary  be  directed  to  cast 
the  ballot  of  the  Association  for  the  election  of  these  gentlemen  to  mem- 
bership.   Carried.    The  members  were  then  elected. 

Dr.  Gihon. — I  move  that  such  committees  as  are  not  ready  to  report, 
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be  allowed  to  report  during  the  sessions  at  such  times  as  they  may  be 
ready.  Carried. 

The  Committee  on  Epidemics  asked  for  further  time  to  report,  which 
was  granted.  The  same  action  was  taken  with  reference  to  the  report 
of  the  Committee  on  Vital  Statistics,  Compulsory  Vaccination,  and  Cat- 
tle Diseases. 

Dr.  Partridge  submitted  the  report  of  the  Committee  on  Cattle  Dis- 
eases.    (See  Report  of  Committees.) 

Dr.  Kedzie,  of  Michigan,  moved  the  report  be  accepted,  and  the  com- 
mittee continued.  Carried. 

On  motion,  the  Committee  on  Necrology  was  granted  leave  to  report 
by  printed  volume  of  transactions  for  the  year. 

The  President. — We  come  now  to  the  first  paper  of  the  morning,  on 
the  Texas  Cattle  Fever,  by  Dr.  D.  E.  Salmon,  of  Washington,  D.  C. 

Prof.  D.  E.  Salmon  then  read  a  paper  upon  Texas  Cattle  Fever,  which 
was  as  follows.    (See  page  S4.) 

The  President. — The  discussions  upon  these  papers  will  subsequently 
be  participated  in  by  members  of  the  Association,  who  will  be  called 
upon  by  the  chair.  When  the  three  papers  upon  this  subject  have  been 
read,  we  will  take  them  in  their  order  and  ask  for  remarks  upon  them 
from  the  members  in  general  as  well  as  from  the  persons  reading  the 
papers. 

A  paper  on  the  Swine  Plague  was  then  read  by  Dr.  J.  M.  Partridge, 
of  South  Bend,  Ind.    (See  page  347.) 

The  President. — The  next  paper,  which  completes  the  papers  on 
cattle  diseases,  is  by  Dr.  Belford,  of  Chicago,  on  the  disease  known  as 
Swellhead  among  cattle.    (See  page  rii.) 

discussion. 

Prof.  Law. — I  wish  to  make  an  additional  remark  upon  the  subject, 
to  what  has  already  been  stated  so  well  by  Dr.  Belford.  In  the  first 
place,  I  want  to  put  myself  right.  It  is  not  the  case  that  the  veterinary 
profession  do  not  know  this  disease.  Dr.  Belford  will  find  that  veteri- 
nary surgeons  in  the  last  two  years  have  reported  cases.  Then,  again, 
this  is  not  the  first  instance  of  the  recognition  of  this  disease  in  America. 
I  can  show  him  slides,  put  up  long  ago  at  Cornell,  from  the  jaw  of  a 
cow.  In  cattle,  it  is  very  common  in  the  tongue.  The  tongue  becomes 
indurated,  and  we  find  actinojnyces.  Then,  again,  the  lymphatics 
around  the  throat  are  very  commonly  affected.  Another  point  is  this : 
I  think  he  is  in  error  in  stating  that  none  but  grain-feeding  cattle  suffer 
from  it.  It  has  been  found  in  dogs;  so  it  is  not  exclusively  confined  to 
grain-feeding  animals.  In  regard  to  treatment,  I  know  of  several  in- 
stances in  which  very  extensive  collections  of  the  actinomyces  in  the 
lower  jaw  have  been  scraped  out,  and  the  cavities  were  afterwards 
treated  with  tincture  of  iodine.  I  know  of  an  instance  in  which  a  cow 
was  run  down  with  the  disease  until  she  was  little  more  than  skin  and 
bones,  and  was  given  up,  the  jaw  having  become  so  much  destroyed 
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that  she  could  hardly  masticate.  After  scooping  out  the  cavities  the 
iodine  at  each  application  went  into  her  mouth,  and  injured  her  health 
for  a  time,  but  the  disease  was  arrested,  and  the  animal  at  last  accounts 
was  feeding  admirably. 

The  Association  then  took  a  recess  to  3  p.  m. 

AFTERNOON  SESSION,  3  O'CLOCK. 

The  Association  was  called  to  order  by  the  President. 

Surgeon  Sternberg  of  the  U.S. army  read  a  paper  on  the  Etiology  of 
Malaria.    (See  page  31.) 

The  Secretary  then  read,  owing  to  the  absence  of  the  author,  a  paper, 
by  Surgeon  Alfred  A.  Woodhull,  of  the  U.  S.  army,  on  the  Etiological 
Association  of  Organic  Matter  with  Malaria.    (See  page  55.) 

DISCUSSION  OF  TEXAS  CATTLE  FEVER. 

John  H.  Rauch,  of  Illinois. — Mr.  President,  I  have  been  much  inter- 
ested in  the  paper,  and  I  must  confess  that  some  of  the  facts  contained  in 
it  are  new  to  me,  especially  with  regard  to  the  location  of  this  disease. 
My  first  attention  was  called  to  it  in  1S68,  when  I  was  Sanitary  Superin- 
tendent of  the  city  of  Chicago.  The  state  of  Illinois  that  year  lost  about 
$2,000,000  by  the  Texas  fever.  At  that  time  various  theories  were  ad- 
vanced, and  in  the  investigations  which  we  made  at  Chicago,  we  started 
out  from  a  certain  stand-point.  I  soon  came  to  the  conclusion  that  we 
knew  nothing  about  the  disease.  With  regard  to  the  diseased  Texas 
cattle,  I  was  impressed  with  the  fact  that  they  must  have  suffered  from 
the  disease  from  which  our  Northern  herds  suffered,  although  the  parties 
in  the  interest  of  the  Texas  cattle  insisted  that  they  did  not  have  this 
disease,  and  that  the  Texas  cattle  were  perfectly  healthy.  I  think  we 
weighed  and  inspected  the  carcasses  of  between  five  and  six  thousand 
cattle  at  the  slaughter-houses  in  Chicago  to  ascertain  this  fact.  In  Au- 
gust, or  early  in  September,  we  found  one  Texas  steer  that  undoubtedly 
carried  the  disease.  His  spleen  weighed  eight  pounds,  the  liver  was  en- 
larged, and  there  was  bloody  urine  in  the  bladder.  That  was  the  only 
case  that  I  saw  in  the  inspection  of  between  five  and  six  thousand  head 
of  cattle.  At  that  time  I  attributed  the  disease  to  the  result  of  the  accli- 
mating process, — the  cattle  being  suddenly  brought  North,  to  some  ex- 
tent so  changed  the  secretions  as  to  become  poisonous  to  our  Northern 
cattle.  The  New  York  Board  supposed  it  was  owing  to  a  germ,  and  we 
examined  a  good  many  specimens  with  a  microscope.  All  our  observa- 
tions were  refuted,  and  since  then  I  have  not  paid  much  attention  to  the 
subject,  although  my  attention  is  frequently  called  to  it.  I  am  inclined  to 
think,  and  was  at  that  time,  that  the  Texas  cattle  were  diseased.  I  had 
not  heard,  however,  as  Dr.  Salmon  relates,  that  it  existed,  to  the  extent 
it  does,  on  the  Atlantic  coast.  My  observations  were  directed  mainly 
to  Texas  cattle  which  were  brought  by  vessels  to  New  Orleans,  and  from 
there  taken  in  steamboats  to  Cairo,  and  then  transferred  to  the  Illinois 
Central  Railroad.    These  cattle  were  all  badly  crowded  when  landed. 
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In  the  neighborhood  where  the  yards  were  located  this  disease  was  per- 
fectly fearful,  and  almost  every  animal  that  came  in  contact  with  it  died. 
Occasionally  since  that  time  herds  have  been  brought  to  Chicago,  and 
there  have  been  a  few  cases  of  it,  but  not  the  same  extent  as  in  1868. 
At  that  time  it  was  supposed  to  be  the  result  of  hurried  driving.  It  is 
supposed  by  men  engaged  in  the  business  that  if  the  cattle  are  herded  in 
Kansas  during  the  winter  there  is  no  danger,  and  I  think  that  is  a  prac- 
tical result.  No  herds  have  been  infected  where  the  cattle  have  been  in 
Kansas  one  winter  ;  but  where  they  were  driven  from  Texas  in  one  year, 
or  where  Texas  cattle  have  been  driven  up  one  winter,  native  herds  have 
always  been  infected.  I  certainly  hope  Dr.  Salmon's  investigations  will 
be  continued.  His  opportunities  for  observation  are  much  better  in  the 
West  than  on  the  Atlantic  coast,  because  every  year  the  disease  is  spread 
from  the  cattle  delivered  at  Chicago. 

In  reference  to  legislation  concerning  the  cattle  disease,  I  recall  being 
before  a  committee  of  the  Illinois  legislature  in  1879.  Laws  were  then 
passed  prohibiting  the  bringing  of  cattle  from  Texas  to  Illinois  from  the 
first  of  September  to  the  first  of  October.  The  law  was  afterwards 
declared  unconstitutional,  because  it  interfered  with  inter-state  com- 
merce. 

Several  years  ago  cases  of  this  Texas  disease  were  sent  to  Liverpool. 
The  British  government  decided  to  place  restrictions  upon  the  trade  in 
cattle,  and  the  authorities  in  Chicago  called  upon  Gov.  Randall,  of  Illi- 
nois, to  see  what  influence  could  be  had  upon  our  general  government, 
and  also  upon  the  British  government,  to  remove  the  restrictions  placed 
upon  the  trade  by  Canada  and  England.  The  governor  called  my  atten- 
tion to  it,  and  after  carefully  looking  over  all  the  laws  and  the  decisions 
of  the  supreme  court,  it  occurred  to  me  that  we  might  possibly  manage 
this  disease  by  having  a  system  of  inspection,  and  keep  it  up  all  the  time  ; 
and  in  that  way,  if  we  sent  cattle,  the  question  of  inter-state  commerce 
could  not  come  in.  We  did  not  interfere  with  the  rights  of  any  state 
particularly,  but  it  was  simply  under  the  local  police  power  of  the  state 
to  keep  up  this  inspection  all  the  time.  I  prepared  a  bill  upon  the  sub- 
ject, but  although  it  was  reported  favorably,  owing  to  the  sudden  close 
of  the  session  of  the  legislature  it  was  defeated.  I  think  that  is  the  only 
practical  way  of  handling  this  question.  As  I  before  remarked,  legisla- 
tion, prohibiting  the  transportation  of  cattle,  has  been  declared  unconsti- 
tutional. I  believe  by  a  constant  system  of  inspection  a  great  deal  of 
trouble  can  be  avoided  with  regard  to  this  disease.  The  cattle  should 
be  quarantined.  My  idea  was,  each  shipment  of  cattle  should  state 
where  they  came  from,  and  the  cattle  should  be  inspected  ;  and  if  they 
should  reach  the  stock-yards  at  Chicago  too  soon  from  the  point  of  ship- 
ment,— Texas  or  the  Indian  Nation, — they  should  be  required  to  be  held 
and  quarantined.  There  was  a  great  deal  of  excitement  at  the  Chicago 
stock-yards  with  regard  to  the  bringing  of  cows  from  the  East.  In  re- 
gard to  pneumonia,  a  law  was  framed  upon  that  subject,  but  it  did  not 
pass,  and  the  pleuro-pneumonia  of  the  East  has  disappeared.    I  think, 
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however,  it  is  very  important  that  the  line  of  investigation  which  Dr. 
Salmon  has  commenced  should  be  continued. 

Dr.  Hillary  Ryan,  of  Texas. — Mr.  President,  I  was  born  and  have 
always  lived  in  the  very  country  that  Dr.  Salmon  designates  as  the  cattle- 
fever  country — in  this  very  fever  belt.  I  think  his  paper  a  valuable  one. 
I  have  been  accustomed  in  Mississippi  to  see  cattle  die  with  what  they 
call  murrain  ;  but  I  have  seen  but  few  cases  of  murrain  in  Texas.  This 
summer  I  have  spent  in  what  is  called  the  Pan  Handle.  Colodado  City 
is  just  above  the  line  of  the  Pan  Handle,  and  there  they  have  the  fever. 
Now,  the  counties  that  he  named,  I  understood  him  to  say,  were  in  the 
Pan  Handle,  but  he  is  mistaken  ;  they  are  what  we  call  East  Texas 
counties,  the  Blacklands,  and  there,  in  the  low  lands,  is  where  this  mur- 
rain breaks  out  mostly.  In  1855,  Thompson,  an  English  stock-drover, 
drove  a  herd  carefully  from  the  lower  lands  into  Bloomington,  111.  I 
received  a  letter  from  John  Johnson,  who  lives  there  now,  stating  those 
beeves  were  not  healthy. 

Now  as  to  the  line.  It  is  not  defined  in  Texas,  and  I  would  be  under 
great  obligations  if  Dr.  Salmon  would  come  to  Colodado  and  investigate 
the  disease.  This  is  the  great  cattle-market  of  Texas.  You  cannot  get 
an  old  stock-raiser  there  to  buy  a  yearling  from  this  territory  Dr. 
Salmon  speaks  of.  They  say  they  are  not  good,  and  do  not  do  well ;  that 
they  are  not  as  good  yearlings  as  those  brought  from  other  counties. 
This  year  there  were  75,000  head  brought  from  the  low-belt  country, 
near  Houston,  and  taken  to  the  Pan  Handle.  I  do  not  know  how  they 
did,  and  I  wish  Dr.  Salmon  would  have  an  inspector  sent  there  to  find 
out  through  the  Department  of  Agriculture.  I  have  seen  large  numbers 
of  cattle  taken  from  there  to  the  Pecos  country.  I  do  not  know  that  they 
were  diseased  ;  but  I  know  shrewd  cattle-buyers  there  will  not  buy  cattle 
from  the  portion  of  Texas  he  names.  There  have  been  cattle  taken  from 
Texas  to  Florida  this  winter,  and  I  think  it  would  be  interesting  to  know 
the  result.  I  was  well  acquainted  with  the  bloody  murrain,  in  Missis- 
sippi, when  a  boy,  of  which  Dr.  Salmon  speaks,  and  I  believe  it  is 
analogous  to  the  Texas  cattle  fever.  I  did  not  believe  the  Texas  cattle 
fever  could  be  communicated  by  Texas  cattle  to  others  until  1869.  Our 
county  sent  an  educated  gentleman,  though  not  a  physician,  to  Illinois 
to  investigate  the  matter,  supposing  that  he  would  refute  the  argument. 
He  came  back  convinced  of  the  fact, — not  scientifically,  I  will  admit,  but 
convinced  of  the  fact  that  they  did  communicate  the  disease, — and  so 
told  the  stock-raisers  in  our  county.  He  was  from  that  belt  of  country 
Dr.  Salmon  speaks  of.  I  am  thoroughly  convinced  it  can  be  commu- 
nicated. As  to  the  importation  of  stock  North,  I  would  say  that  if  we 
can  import  a  cow  and  save  the  calf,  we  think  we  do  pretty  well.  It  has 
been  claimed  that  by  keeping  them  in  stables  or  shady  pastures  for  a 
year  we  can  save  them,  though  frequently  they  will  die.  I  have  known 
men  to  import  car-loads,  and  have  them  all  die  within  six  months,  though 
they  might  save  a  few.  The  best  plan  is  to  keep  them  in  a  shed  for  a 
year  separate  from  all  other  cattle,  they  are  then  apt  to  live.    I  regret 
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exceedingly  that  Dr.  Skiff  is  not  here.  I  did  not  intend  to  discuss  the 
question.  I  concede  the  facts  laid  down  by  Dr.  Salmon  ;  and  I  think 
upon  investigation  it  will  be  found  that  there  is  a  territory  in  the  South 
that  is  to  cattle  as  yellow  fever  is  to  individuals  ;  that  cattle  living  there 
are  not  subject  to  the  disease,  but  they  may  communicate  it  to  other  cattle  ; 
and  it  would  be  well  to  have  laws  passed  laying  down  certain  lines, 
and  to  prohibit  the  crossing  of  cattle  over  those  lines.  It  would  look 
like  hardship,  but  if  they  do  cross  those  lines,  it  should  be  in  the  fall  or 
in  the  winter.  Large  numbers  of  our  cattle  are  driven  from  our  country 
to  New  Mexico,  Colorado,  and  Idaho.  If  they  are  kept  there  for  a  year, 
they  can  be  sent  on  without  communicating  the  disease.  The  facts  set 
forth  in  Dr.  Salmon's  paper  are  mainly  true  to  my  own  knowledge,  as  I 
have  lived  there  the  most  .of  the  time. 

A  paper  on  the  Prevention  of  Malarial  Diseases  was  then  read  by 
Surgeon  Charles  Smart,  of  the  U.  S.  Army. 

The  President. — Our  time  is  so  nearly  exhausted,  we  shall  have  to 
postpone  a  discussion  of  this  paper  till  to-morrow  morning. 

The  Secretary. — I  am  directed  by  the  Executive  Committee  to  re- 
port for  membership  in  the  Active  Class  the  following: 

Dr.  A.  T.  McGraw,  of  Michigan. 

Noah  Cressy,  D.  V.  S.,  of  Connecticut. 

Dr.  P.  H.  Bryce,  of  Toronto,  Out. 

J.  L.  Bray,  of  Chatham,  Ont. 

Dr.  G.  McDonald,  of  West  Virginia. 

Hon.  A.  R.  Barbee,  of  Point  Pleasant,  West  Va. 

Dr.  Arthur  Hazelwood,  of  Grand  Rapids,  Mich. 

Dr.  C.  V.  Tyler,  of  Bay  City,  Mich. 

Hon.  Witter  J.  Baxter,  of  Lansing,  Mich. 

F.  A.  Nims,  of  Muskegon,  Mich. 

N.  D.  Baker,  of  West  Virginia. 

Alfred  L.  Carroll,  of  N.  Y. 

William  F.  Sheeiian,  of  Rochester,  N.  Y. 

Dr.  F.  C.  Curtis,  of  Albanv,  N.  Y. 

Dr.  H.  D.  Wey,  ofElmira,  *N.  Y. 

On  motion,  the  Secretary  was  directed  to  cast  the  ballot  of  the  Asso- 
ciation for  the  election  of  the  above-named  gentlemen. 

John  K.  Allen. — Mr.  President,  I  wish  to  offer  the  following  resolu- 
tion : 

Whereas,  Believing  that  the  welfare  of  the  public  health  interests  of  this  Continent 
demands  the  most  harmonious  relations  between  the  sanitarians  of  the  United  States  and 
Canada  :  therefore, — 

Resolved,  That  a  delegation  from  this  Association  be  appointed  by  the  President  to  at- 
tend the  next  annual  meeting  of  the  Canadian  Sanitary  Association. 

On  motion,  the  resolution  was  referred  to  the  Executive  Committee. 
The  President. — The  Advisory  Council  are  requested  to  meet  at 
8  130  to-morrow  morning,  at  room  No.  15,  at  the  Russell  House. 
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The  Secretary  then  read  several  letters  of  regret  from  different  members 
of  the  Association,  for  their  inability  to  attend  this  meeting. 
The  convention  then  took  a  recess  to  7  :3c)  p.  m. 

EVENING  SESSION,  7:30  O'CLOCK. 

The  Association  was  called  to  order  by  the  President. 

The  President. — The  first  order  of  the  evening  will  be  an  address  by 
the  Governor  of  this  state. 

Governor  Josiah  W.  Begole  was  then  introduced,  and  addressed  the 
Association.     (See  page  26.) 

Dr.  William  Brodie,  of  Detroit,  then  welcomed  the  Association  on 
behalf  of  the  city  of  Detroit.     (See  page  28.) 

Dr.  John  Avery,  President  of  the  Michigan  State  Board  of  Health, 
then  read  an  address  of  welcome  on  behalf  of  that  body.    (See  page  23.) 

The  President  of  the  Association  then  delivered  his  address,  which 
was  as  follows  : 

I  know  I  should  be  too  unmindful  of  the  feelings  of  this  Association 
did  I  not,  on  first  rising  to  my  feet  this  evening,  express  to  the  Governor, 
to  the  Mayor,  and  to  the  President  of  the  State  Board  of  Health,  our  feel- 
ings, and  our  recognition  of  the  kindly  welcome  they  have  tendered  us. 
We  come  to  Michigan  not  as  strangers.  We  know  something  of  the 
grandeur  of  your  state,  something  of  the  great  lakes  which  surround  you, 
of  the  richness  of  your  territory  in  its  deposits  of  copper  and  of  iron,  and 
that  everything  here  is  seasoned  with  salt ;  that  your  law  and  your  gos- 
pel are  alike  good  ; — and  we  rejoice  to  know  that  we  come  to  the  state 
which  is  the  banner  state  in  regard  to  health  [applause]  ;  that  while  you 
have  realized  these  material  resources,  you  have  also  realized  that  the 
greatest  of  material  resources  is  that  to  be  found  in  population,  and 
that  Michigan  proposes  to  take  care  of  its  people,  to  take  care  of  the 
health  of  its  state  as  well  as  of  its  wealth.  Had  I  the  time  I  should 
enlarge  upon  this  subject,  but  I  should  proceed  to  the  address  of  the 
evening.  Thanking  you  on  behalf  of  this  association,  gentlemen,  as 
representatives  of  this  city  and  state,  I  can  say,  truthfully,  we  have  come 
to  know  your  hearts,  to  know  the  loving  kindness  which  has  actuated 
you  in  welcoming  this  association.    (For  address,  see  page  1.) 

The  Vice-President. — The  programme  for  the  evening  having  been 
exhausted,  a  motion  to  adjourn  will  be  in  order.  Before  putting  a  motion 
of  that  sort,  permit  me  to  say  that  while  all  the  sessions  of  the  Associa- 
tion are  open,  and  the  public  are  invited  to  attend,  the  Executive  Com- 
mittee has  made  an  effort  to  make  the  evening  sessions  particularly  in- 
viting by  devoting  the  evening  to  papers  that  have  particular  interest  in 
themselves;  and  we  shall  be  specially  glad  to  have  the  citizens  of  Detroit, 
both  ladies  and  gentlemen,  attend  our  evening  sessions. 

The  Association  then  adjourned  to  10:30  a.  m.  to-morrow. 
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SECOND  DAY. 

November  14,  1883. 

MORNING  SESSION,  10:30  O'CLOCK. 

The  Association  was  called  to  order  by  the  President,  Dr.  Ezra  M. 
Hunt. 

Prayer  by  the  Rev.  T.  B.  Forbush,  of  Detroit. 

On  motion,  Dr.  Forbush  was  invited  to  sit  with  the  Association  and 
take  part  in  its  discussions. 

The  President  appointed  as  Auditing  Committee  on  the  Treasurer's 
report  Dr.  White  of  Michigan,  Dr.  Chamberlin  of  Connecticut,  and  Dr. 
Newton  of  New  Jersey. 

The  following  persons  were  then  elected  members  of  the  Active  Class  : 

Dr.  Leartes  Connor,  of  Detroit,  Mich. 
Dr.  William  Cunniff,  of  Toronto,  Canada. 
Samuel  A.  Robinson,  of  Washington,  D.  C. 
Dr.  Thomas  N.  Reynolds,  of  Detroit,  Mich. 
Prof.  V.  C.  Vaughn,  m.  d.,  of  Ann  Arbor,  Mich. 
Dr.  John  Avery,  of  Greenville,  Mich. 
Dr.  Bion  Whelan,  of  Hillsdale,  Mich. 

The  roll  of  committees  was  then  called  by  the  secretary. 

A  paper  by  Surgeon  Joseph  R.  Smith,  U.  S.  Army,  was  read  by  title, 
and  was  reserved  for  future  consideration. 

A  paper  of  Dr.  R.  D.  Webb,  of  Livingston,  Ala.,  entitled  Changes  in 
Malarial  Fevers  in  Sumter  County,  Alabama.    (See  page  73.) 

DISCUSSION  OF  MALARIA. 

Dr.  A.  N.  Bell,  of  New  York. — Mr.  President  and  gentlemen  :  The 
subject  of  these  papers  covers  so  much  ground  one  cannot  go  amiss  for  a 
place  to  begin,  but  in  the  last  paper  there  are  some  suggestions  which 
seem  to  me  a  good  starting-point,  at  least  a  good  starting-point  for  me, 
because  in  the  course  of  my  life  I  have  singularly  enough  put  to  test  a 
good  many  of  the  assertions  contained  therein.  I  have  slept  in  marshes 
without  getting  intermittent  or  malarial  fevers.  I  have  slept  on  arid 
sands,  and  I  have  seen  no  malarial  fever.  I  have  seen  malarial  fever 
break  out  in  families  where  water  has  been  kept  in  a  wooden  tub  or 
barrel,  or  iron  casks,  or  other  vessels  where  there  was  no  vegetable  mat- 
ter decomposed,  and  they  did  not  have  any  such  fever.  These  observa- 
tions have  suggested  to  me  a  little  modification  of  the  views  contained  in 
the  last  paper.  If  the  author  had  said  stagnant  water  instead  of  stagnant 
sub-soil  water,  and  limited  it  to  that  kind  of  stagnant  water  which  con- 
tains vegetable  matter  undergoing  putrefaction — it  may  be  too  slow 
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and  too  insensible  to  be  perceived — or  if  he  had  said  water  at  all  spread 
out  upon  the  ground,  for  instance,  as  I  recollect  in  my  boyhood  the  dew- 
rot  of  flax,  which  made  everybody  sick  in  the  neighborhood, — in  either 
case  it  would  show  it  was  stagnant  water  containing  this  vegetable  mat- 
ter in  the  course  of  putrefaction.  A  very  great  question  arises  as  to  the 
power  of  water  to  absorb  malarial  poison.  We  all  know  that  water 
absorbs  with  great  facility  various  gases.  I  know,  and  I  believe  that  I 
can  state  it  as  positively  as  I  know  anything  about  disease,  that  malaria 
increases  and  is  prevalent  in  many  climates.  I  know,  because  I  have 
observed  it  in  some  of  the  most  sickly  climates  in  the  world.  Persons  go 
off  from  the  shore  in  those  countries  where  there  is  a  great  mass  of  putrid 
vegetable  matter  in  the  water,  where  they  would  be  liable  to  contract 
this  fatal  and  pernicious  fever,  and  remain  free  from  it.  I  know  the 
natives  in  those  places  may  shove  off  from  the  shore  in  their  boats  a  few 
hundred  yards  and  sleep  in  their  canoes  at  night  with  perfect  safety, 
without  contracting  the  malarial  fever.  Why?  Because  I  think  the 
water  absorbs  that  which  goes  along  close  to  its  surface,  so  it  does  not 
reach  them.  I  have  seen  on  the  shores  of  Lake  Maricabo,  one  of  the 
most  malarial  regions  in  the  world,  the  natives  where  they  were  gather- 
ing wild  cocoa  from  the  trees  and  storing  it  in  the  storehouses,  and  they 
would  not  go  to  work  until  the  sun  was  an  hour  or  two  hours  high,  work 
nearly  all  day,  and  before  sunset  would  get  into  their  canoes  and  push 
out  into  the  lake  to  keep  from  contracting  malaria.  It  seemed  that  at 
night  there  were  some  conditions  of  the  atmosphere  which  took  this 
moisture  from  near  the  ground  and  carried  along  these  gaseous  exhala- 
tions, and  they  would  go  far  enough  off  to  escape  it,  and  I  think  these 
gases  in  passing  over  the  water  were  absorbed.  I  have  seen  a  good  deal 
of  bad  water  drank.  I  have  drank  it  myself  sometimes  because  I  could 
get  no  other,  and  it  contained  a  good  deal  of  vegetable  matter ;  yet  I 
do  not  know  of  a  single  case  that  I  have  ever  seen  that  would  satisfy  me 
that  malarial  fever  was  communicated  by  drinking  any  such  water.  I 
have  never  had  one  come  near  enough  to  me  so  as  to  designate  it.  I 
have  also  known  some  very  remarkable  instances  of  malarial  fever  occur- 
ring within  such  circumscribed  limits  as  to  show  that  putrefaction  might 
go  on  with  such  a  degree  of  mystery  that  it  would  not  be  easily  detected. 
There  is  an  officer  connected  with  the  Bureau  of  Equipment  in  Wash- 
ington, who  at  one  time  was  a  mess-mate  of  mine,  and  when  ten  days 
out  from  Maricabo  he  was  taken  with  intermittent  fever.  We  never  had 
it  in  a  residence  there  of  many  months,  for  the  reason  that  we  laid  off  in 
the  lake  at  night.  I  was  at  that  time  reading  with  great  avidity  the 
paper  of  John  K.Mitchell,  of  Philadelphia,  on  the  cryptogamic  origin 
of  fever.  I  went  to  work  to  see  if  I  could  find  any  cause  for  his  contract- 
ing malarial  or  intermittent  fever  on  board  the  ship.  His  bunk  was  over 
a  mess  lock  in  which  I  found  about  a  quart  of  semi-decayed  pecan  nuts. 
I  had  a  microscope  on  board,  and  wrapped  the  nuts  up  in  a  newspaper 
for  future  examination,  and  handed  them  to  my  boy,  and  said,  "  Here, 
take  care  of  them."    I  cured  my  friend  of  the  intermittent  fever,  and 
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neglected  to  examine  the  nuts  for  about  a  month,  when  I  had  a  terrific 
shake  myself  one  day.  I  called  the  boy  to  me  and  said,  "  Where  did 
you  put  those  nuts?"  He  said  "Here,"  and  lifted  up  the  head  of  the 
mattress  and  handed  them  out  to  me.  This  was  to  me  a  very  strong 
evidence  of  what  caused  my  friend's  sickness,  and  made  me  somewhat  of 
an  enthusiast  on  the  subject  of  moulds.  I  experimented  considerably 
with  moulds,  and  I  worked  on  those  things  until  I  found  I  could  not 
trace  any  connection  between  moulds  and  malarial  fever.  It  all  comes 
around  to  my  mind  to  one  single  point,  that  there  are  emanations  from 
the  stagnant  water  which  contain  vegetable  matter.  Now  whether  it 
would  be  on  a  plane,  or  on  a  more  elevated  region,  I  think  makes  but  little 
difference.  I  have  been  jn  places  where  it  has  not  rained  for  six  months, 
but  the  heat  of  the  sand  is  so  great  that  it  will  bring  up  the  moisture 
therein  contained  even  though  it  be  fifteen  or  twenty  feet  below  the  sur- 
face. We  may  contract  malarial  fever  where  it  contains  but  little  vege- 
table matter,  but  that  little  may  be  placed  under  such  circumstances  of 
heat  as  to  bring  out  all  these  emanations,  and  you  may  contract  it. 

Dr.  Geo.  H.  Rohe,  of  Maryland. — Mr.  President,  as  I  listened  to  the 
reading  of  Dr.  Woodhull's  paper,  it  seemed  to  me  they  had  reached  very 
nearly  the  exact  statistics  of  fever  as  it  prevailed  in  the  army.  Looking 
at  these  maps,  and  recalling  what  Dr.  Sternberg  said,  we  find  that  at 
Fort  Yuma  they  have  had  very  dry  soil.  At  Camp  Majave  the  ratio  is 
112  per  thousand,  with  a  rain-fall  of  6  6-10,  also  a  very  dry  soil.  At 
Fort  Hamilton,  697  per  thousand,  38  and  a  fraction  inches  per  year  of 
rain-fall,  rather  moist,  and  certainly  not  drying  out  so  quickly — as  the 
post-surgeon  stated  that  that  place  was  "  full  of  holes  containing  water." 
On  the  other  table  here,  in  the  Mississippi  Valley,  we  find  at  Baton  Rouge 
1,803  cases  Per  thousand;  at  Jackson  Barracks  only  590  per  thousand, 
less  than  one  third,  the  soil  very  much  moister  at  Jackson  Barracks 
than  at  Baton  Rouge,  as  I  think  any  one  who  has  had  experience  will 
agree  ;  at  Fort  Snelling,  situated  pretty  well  up  above  the  river,  359 
per  thousand,  with  a  low  rain-fall.  Dr.  Woodhull  thought  that  stag- 
nant sub-soil  water  was  the  media  for  the  production  of  these  malarial 
germs,  assuming  that  malarial  fever  was  communicated  by  germs.  I 
think  Dr.  Woodhull  just  missed  the  point,  and  Dr.  Sternberg  just  missed 
the  point.  It  is  not  sub-soil  water  in  which  decomposition  goes  on,  be- 
cause when  the  swamps  are  full  the  fever  is  less  intense  than  when  drying 
out.  There  is  less  fever  at  Baton  Rouge  than  at  Jackson  Barracks,  where 
the  soil  is  not  so  moist.  I  think  at  that  point  where  the  soil  is  not  so 
moist,  and  is  not  saturated  so  thoroughly  with  water,  decomposition  goes 
on  more  rapidly,  and  malarial  fevers  are  produced,  not  merely  in  greater 
numbers,  but  in  greater  severity.  During  the  summer,  notwithstanding 
the  great  degree  of  heat,  we  have  found  very  little  malarial  fever;  during 
the  autumn,  when  the  soil  is  not  saturated,  but  when  decomposition  is 
going  on  rapidly  and  to  a  very  great  extent,  we  have  fever  of  greater 
intensity.  I  think  this  is  the  point  Dr.  Woodhull  missed,  and  Dr.  Stern- 
berg failed  to  enforce, — that  it  is  not  in  the  places  where  water  is  present 
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in  very  large  quantities,  where  the  soil  is  saturated,  that  the  cause  of 
malarial  fever  is  most  prevalent,  but  in  those  places  where  the  soil  is  not 
very  moist,  and  where  decomposition  is  going  on  very  rapidly. 

Dr.  Hillary  Ryan,  of  Texas. — Mr.  President,  I  have  studied  this 
subject  of  malaria  a  good  deal,  and  I  have  lived  in  a  climate  where  there 
is  a  great  deal  of  it.  Dr.  Bell  told  you  one  thing  that  has  come  within 
my  observation  :  I  have  never  known  malaria  to  prevail  unless  there  was 
deep  sand  and  mill-ponds.  Dr.  Munson,  with  whom  I  was  once  in 
partnership,  was  kforn  and  lived  for  some  time  in  New  York,  and  prac- 
tised medicine  there  fifty  years  ago,  and  he  told  me  when  a  mill-pond 
was  built  the  people  living  by  the  pond  were  afflicted  with  intermittent 
fevers.  I  have  noticed  that  to  be  a  fact  in  Texas  ;  and  although  the  pond 
might  be  in  regular  argillaceous  limestone,  the  stagnant  water  would 
decompose  all  along  the  mill-ponds,  and  then  there  would  be  intermittent 
fevers,  although  it  is  a  rocky  country.  I  have  observed  that  for  many 
years  in  Texas.  I  have  never  known  a  family  that  settled  in  a  deep 
sand  region,  and  used  shallow  well  water  or  spring  water,  that  did  not 
die  out  with  malarial  fevers  ;  on  the  contrary,  those  who  settled  on  hard 
soils,  and  used  deep  well  water  not  under  seventy  feet,  were  healthy.  I 
have  been  enabled  during  the  last  fifteen  years  to  point  out  to  persons 
places  that  I  could  insure  were  healthful,  and  locations  that  would  be 
unhealthful.  I  am  sorry  to  differ  with  Dr.  Bell  about  the  drinking  of 
well  water,  although  I  have  not  had  much  experience  in  that  direction. 
One  of  the  ablest  law  writers  in  our  country,  and  his  family,  were  taken 
sick  with  chills  and  fever.  His  cistern  gave  out,  and  he  went  to  a  neigh- 
bor and  borrowed  water  from  a  cistern,  and  they  all  got  well.  His  cis- 
tern afterwards  filled  again,  and  they  again  used  from  it.  It  gave  out 
the  second  time,  and  he  borrowed  water  again  ;  and  he  concluded  sickness 
arose  from  the  water  they  had  been  drinking.  On  examination,  he  found 
the  top  of  the  wooden  part  rotten,  and  it  dropped  into  the  cistern.  He 
had  that  cleaned  away,  and  his  cistern  cleaned  out,  and  a  new  top  put 
upon  it,  and  he  had  no  more  chills.  In  Texas  those  portions  of  the  state 
where  the  long  moss  grows  are  notorious  for  being  sickly  ;  but  in  Texas 
you  go  into  the  big  bottoms,  and  they  are  hard  bottoms,  and  you  find  no 
long  moss,  but  you  go  into  the  deep  sand  and  you  will  find  long  moss  ; 
and  there  is  something  that  emanates  from  the  deep  sand  that  gives  chills 
and  fever  in  Texas. 

George  E.,  Waring,  Jr.,  of  Rhode  Island. — Mr.  President,  it  is 
hardly  necessary  for  me  to  call  your  attention  to  the  fact  that  I  am  not  a 
physician,  that  I  have  very  little  knowledge  concerning  malarial  diseases, 
and  that  I  am  only  related  to  this  question  of  the  causation  of  malaria  as 
an  incidental  one  that  comes  from  rather  a  long  experience  as  a  drainage 
engineer,  first  in  connection  with  agricultural  drainage. 

In  studying  the  practice  and  experience  of  England  in  the  drainage  of 
agricultural  land,  my  attention  was  invariably  and  always  attracted  to  the 
fact  that  it  was  almost  an  invariable  concomitant  of  the  work  that  the 
malarial  diseases  which  had  always  prevailed  before  the  drainage  was 
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done  were  mitigated  or  entirely  removed  as  an  effect  of  the  improvement. 
Incidentally  there  arises  here  another  question.  Most  of  the  agricultural 
drainage  of  England  is  of  so  shallow  a  character  as  not  to  reduce  the  level 
of  the  water  in  the  ground  below  the  line  which  is  ordinarily  found  in 
malarial  countries  to  be  the  danger  line.  Probably  the  average  reduc- 
tion of  the  soil  water  below  the  surface  is  not  more  than  two  feet  and  a 
half ;  and  we  know  that  in  many  localities  of  England,  and  here,  the  pres- 
ence of  water  within  two  feet  and  a  half  of  the  surface  furnishes  a  suffi- 
cient amount  of  moisture  for  the  production  of  malaria.  It  has  seemed 
to  me,  therefore,  that  there  must  come  in,  in  this  connection,  some  effect 
from  the  stagnant  condition  of  the  water.  When  land  is  not  drained, 
the  water  stands  at  a  certain  height;  it  stands  still.  Its  movement  is 
only  sufficient  to  supply  the  slow  lateral  movement  through  the  soil,  or  the 
evaporation  from  the  surface.  If  that  same  level  is  reduced  by  drainage, 
effecting  a  continuous  flow  of  water  from  the  land,  it  leads  to  a  constant 
circulation  of  the  soil  water,  and  the  inference  would  be  that  this  move- 
ment, although  within  the  danger  line,  is  enough  to  prevent  the  existence 
of  malarial  disease. 

We  are  soon  to  have  a  very  conspicuous  illustration,  which  I  think  will 
have  a  bearing  upon  several  features  relating  to  drainage  and  the  produc- 
tion of  malaria,  and  that  is  the  filling  up  of  the  Potomac  marshes  almost 
in  front  of  Washington.  I  have  held  the  theory  for  a  long  time,  or  belief, 
that  the  Potomac  marshes  have  had  nothing  to  do  with  the  malaria  pre- 
vailing in  Washington  city.  They  have  a  large  amount  of  organic  de- 
posit, and  the  decomposition  of  this  deposit  under  the  sun  leads  to 
obvious  odors,  and  concurrently  with  the  odors  is  the  occurrence  of  a 
considerable  amount  of  malarial  fever,  and  it  seems  natural  that  the  one 
should  be  considered  to  be  the  cause  of  the  other.  It  is  to  be  remem- 
bered, however,  that  these  deposits  are  completely  submerged  during 
each  tide  ;  that  there  cannot  be  any  such  decomposition  through  an  expo- 
sure of  seven  or  eight  hours  as  to  produce  conditions  supposed  to  be 
favorable  to  malaria.  Directly  alongside  of  the  bottoms  to  the  capitol 
is  the  bed  of  an  old  marsh,  which  has  been  imperfectly  drained  and  im- 
perfectly filled,  which  is  of  the  sort  of  soil  which  we  find  in  malarial 
localities  in  all  parts  of  the  United  States  ;  and  this  has  been,  and  is,  and 
must  for  a  time  continue  to  be,  the  source  of  malaria  for  the  city.  The 
test  I  speak  of  will  be  a  very  complete  one  ;  for,  if  my  notion  is  correct, 
instead  of  decreasing  the  malaria  there  will  be  an  increase  of  malaria, 
from  the  fact  that  the  unfavorable  condition  now  existing  in  the  city  will 
be  extended  over  seven  or  eight  hundred  acres  of  land,  over  a  district 
which  I  believe  is  not  innoxious  so  far  as  the  production  of  malaria  is 
concerned.  I  only  call  attention  to  this  as  a  matter  to  be  observed  during 
the  next  three  or  four  years. 

Before  taking  my  seat  I  think  it  may  be  well  enough  to  say  something 
about  the  Berkshire  malaria  case.  I  was  connected  with  that  case  from 
the  outset,  attended  the  examinations  and  trials  to  the  end,  and  I  do  not 
think  it  is  fair  to  refer  to  that  case  as  proving,  by  any  means,  or  as  tending 
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to  prove,  that  the  marsh  theory  is  in  any  respect  a  fallacious  one ; — the 
question  as  to  whether  or  not  a  marsh  would  produce  or  would  favor 
malaria  was  not  the  question  on  trial.  Owing  to  what  it  seemed  to  me 
was  a  very  grave  mistake  on  the  part  of  the  town  of  Lenox,  the  case 
was  tried  so  it  was  not  necessary  to  prove  or  dispute  this  particular  feat- 
ure of  the  case.  The  town  of  Lenox  sued  the  Smith  Paper  Co.  for 
creating  a  nuisance  dangerous  to  health.  It  was  a  criminal  suit  to  be 
tried  before  a  jury,  with  a  verdict  of  guilty  or  not  guilty,  and  the  charge 
of  the  judge  was,  that  if  there  should  be  a  reasonable  doubt  as  to  the 
effect  of  raising  this  dam,  or  as  to  this  dam  being  the  sole  cause  of  the 
malaria  existing  there,  the  jury  must  render  a  verdict  of  not  guilty.  It 
seems  to  me  the  lawyers  of  the  town  of  Lenox  should  have  known  that 
at  the  outset,  and  should  have  put  the  case  in  some  form  that  would  have 
given  to  the  dam  or  to  the  swamps  created  by  it  that  amount  of  respon- 
sibility that  I  believe  they  were  entitled  to.  At  any  rate  the  case  was 
tried  as  it  was,  and  as  it  was  only  a  question  of  reasonable  doubt  in  the 
minds  of  the  jury,  it  proved  nothing,  and  is  not  of  the  least  value  as  a 
sanitary  question.  I  think  it  is  hardly  fair  to  read  the  testimony  of  the 
medical  experts  on  the  part  of  the  defence  in  that  case,  and  assume  that 
it  expresses  their  opinion  as  to  whether  or  not  marshes  and  wet  lands 
have  to  do  with  the  production  of  malaria.  They  gave  their  testimony 
under  the  direction,  and  subject  to  the  very  tight  rein,  of  skilful  counsel, 
who  had  but  one  single  object  in  view,  and  that  was  to  create  in  the  minds 
of  the  jury  a  doubt  as  to  what  might  be  the  cause  of  the  malaria  in  Lenox. 
I  am  satisfied  from  the  conversation  of  many  or  all  of  these  gentlemen 
since,  that  if  they  had  been  left  perfectly  free  to  say  what  they  thought 
about  the  question  in  their  own  way,  the  general  sum  of  their  testimony 
would  have  been  very  different  from  what  it  is. 

Dr.  Gustavus  Devron,  of  Louisiana. — Mr.  President,  I  have  devoted 
a  great  deal  of  time  to  the  study  of  the  influence  of  swamps  on  the  pro- 
duction of  malarial  diseases  and  various  forms  of  fever. 

In  order  that  you  may  better  understand  the  position,  the  city  of  New 
Orleans  stands  between  the  river  and  a  lake  situated  in  the  rear  of  it 
about  five  miles.  The  space  between  the  city  proper  and  the  lake  is 
divided  by  a  ridge,  and  the  drainage  from  the  city  takes  place  into  the 
swamp  in  the  rear  of  it, — the  natural  drainage.  As  the  city  was  built  up 
the  drainage  was  made  to  extend  through  a  receiving  canal,  and  extended 
as  far  as  the  ridge,  and  was  thrown  nearly  above  the  ridge  by  elevating 
wheels,  leaving  the  surface  water  washing  the  city  to  reach  the  marsh  in 
the  rear  of  it.  Besides  this,  the  garbage  of  the  city  was  thrown  into  the 
canal,  and  likewise  pumped  into  the  rear  of  the  city,  which  produced  a 
large  number  of  cases  of  malarial- fever.  This  condition  has  been  im- 
proved, first,  bv  causing  all  deleterious  matter  and  garbage  to  be  thrown 
into  the  river  instead  of  in  the  rear  of  the  city,  thereby  improving  its 
condition.  With  every  step  made  in  improving  that  drainage,  difficult 
as  it  is  on  account  of  the  large  amount  of  marsh  surrounding  us,  the 
quantity  of  malarial  fevers  has  decreased. 
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The  summer  just  expired  has  given  me  another  proof  of  what  I  have 
already  said.  If  the  swamps  in  the  rear  of  the  city  could  be  maintained 
full  of  water,  they  would  not  give  us  trouble  even  if  they  were  stagnant ; 
but  the  moment  the  dry  weather  comes  we  are  sure  to  have  fevers.  Such 
was  the  case  this  last  summer.  I  have  had  more  malarial  fever  cases 
this  summer,  when  it  was  dry,  when  they  were  starving  for  water,  than 
I  have  ever  had  before.  I  remember,  a  few  days  before  leaving  the  city, 
sixty  patients  were  admitted  to  the  Charity  Hospital  of  fevers,  a  larger 
number  than  ever  was  admitted  before.  That  a  dry  condition  of  the 
swamp  is  a  favorable  condition  for  the  spread  of  malarial  fever  was  also 
proven  to  me  in  1S74,  which  was  a  hot  season,  at  which  time  the  mor- 
tality of  New  Orleans  rose  from  63  to  279.  People  were  supposed  to 
die  from  the  heat ;  but  following  the  figures  that  I  made  before,  the  mor- 
tality proved  to  be  three  times  as  great  on  streets  running  from  the 
swamp  to  the  river  than  on  those  running  in  the  other  direction.  I  found 
that  the  heat  had  done  nothing  more  than  to  increase  the  quantity  of 
malarial  poison  thrown  into  the  city,  producing  death.  Another  proof 
that  dry  weather  is  a  factor  in  producing  malarial  fever  where  there  is  a 
swampy  district  is  again  evidenced  by  the  prevalence  of  the  rice  fields 
surrounding  New  Orleans.  During  the  time  the  fields  are  kept  wet  we 
hear  no  special  complaint ;  but  at  the  time  the  water  is  drawn  off  by 
drainage  pumps  or  by  the  heat  of  the  weather,  previous  to  the  cutting  or 
the  rice,  they  prevail  to  a  large  extent.  The  cutting  season  is  the  time 
they  suffer  with  fevers.  At  that  time  the  ground  is  sufficiently  dry  and 
hard  to  walk  upon. 

Before  I  close  I  would  like  to  make  some  explanation  in  regard  to  the 
statement  that  appeared  in  the  paper  of  Dr.  Marks,  in  which  he  alluded 
to  the  city  of  New  Orleans  having  been  guilty  of  permitting  a  nuisance 
to  poison  the  water  there.  As  a  member  of  the  sanitary  association,  I 
joined  in  the  protest  against  the  building  of  that  wharf,  which  was 
allowed  by  the  city  council  to  be  built ;  but  I  must  say  it  was  not  be-  ■ 
cause  I  found  that  the  wharf  did  a  great  harm,  but  because  of  the  dishon- 
esty or  incapacity  of  the  person  who  managed  the  wharf-boat,  and  allowed 
the  boat  to  lose  its  contents  in  the  place  where  he  ought  not  to  have 
done  so  ;  but  if  we  can  find  an  honest  officer  it  is  perfectly  safe.  It  is 
only  a  question  of  having  an  honest  man  on  the  boat.  I  must  say,  how- 
ever, that  the  city  of  New  Orleans  has  been  guilty  of  allowing  the  water 
of  the  river  to  be  polluted.  For  instance,  the  Charity  Hospital  contains 
on  an  average  five  or  six  hundred  patients,  and  it  has  been  allowed  to 
discharge  its  nuisance  through  a  sewer  in  the  neighborhood  of  our  ship- 
ping. 

Dr.  O.  W.  Wight,  of  Michigan. — Mr.  President,  I  do  not  propose,  in 
the  five  minutes  allotted  to  me,  to  discuss  at  all  malarial  fevers,  or  the 
relations  of  malarial  fever  to  typhoid  fever,  not  their  relations  to  a  so- 
called  pernicious  fever.  Pernicious  fever,  in  my  judgment,  does  not  con- 
sist of  a  separate  and  distinct  fever  ;  it  is  only  a  name  given  to  other  fevers 
when  they  have  a  very  ugly  form  or  type.    Neither  do  I  propose  to  dis- 
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cuss  the  microscopic  organism  that  produces  malarial  fever.  I  do  not 
know  of  my  own  knowledge  whether  Tommasi-Crudeli  and  his  asso- 
ciate have  really  discovered  that  or  not.  I  do  not  know  whether  our 
own  Prof.  Salisbury  discovered  it  or  not  several  years  ago.  I  do  not 
know  whether  Dr.  Sternberg  is  able  to  say  positively  that  they  have  not 
discovered  it,  but  I  am  convinced  with  Dr.  Sternberg  that  there  is  a 
something,  whether  discovered  or  not,  that  produces  the  malarial  disease. 
I  am  sorry  that  in  the  discussions  here,  and  in  the  papers  read,  no  allu- 
sion even  has  been  made  to  the  observations  or  scientific  investigations 
of  Prof.  Pettinkofter  in  this  regard.  Some  of  you  are  familiar  with  these 
investigations.  He  attributes,  in  my  judgment,  too  much  to  ground- 
water, yet  it  is  a  subject  of  investigation,  and  accounts  for  many  things, 
although  he  makes  it  account  for  too  much,  in  my  judgment.  I  do  not 
need  to  describe  ground-water  to  these  gentlemen — the  wetness  of  the 
earth  that  rises  or  falls  with  the  quantum  of  water  precipitated  upon  the 
surface  of  the  earth.  Prof.  Pettinkoffer's  theoiy — and  he  advocates  it 
with  strong  facts — is,  that  the  ground-water  rising  near  the  surface  is  im- 
pregnated, and  carries  in  solution  the  germs  of  disease, — malaria,  typhoid, 
cholera,  etc., — thus  gradually  pervading  the  earth  which  is  there  saturated 
bv  the  water.  When  the  dry  season  comes  on  and  the  ground-water  re- 
cedes, it  leaves  these  germs  of  disease  in  the  dry  earth  above  it,  when 
they  are  given  oft"  in  emanations  of  a  gaseous  form,  which,  coming  in 
contact  with  human  beings,  cause  those  diseases.  For  instance,  in 
tvphoid  fever  the  ground-water  is  impregnated  from  privy  vaults,  cess- 
pools, etc.,  and  those  impregnations,  rising  into  the  ground  above  in  the 
wet  season,  deposit  those  germs  in  the  earth,  and  when  the  dry  season 
arrives  and  the  water  recedes,  the  earth  in  drying  gives  oft*  these  germs 
and  communicates  those  diseases  to  the  people  on  the  surface  ; — the  same 
with  cholera  ; — the  same  with  malaria. 

I  agree  with  my  friend  Col.  Waring,  that  drainage  is  to  a  certain  ex- 
tent a  preventive  of  malarial  disease,  and  that  drainage  should  especially 
occupy  our  attention  as  sanitarians.  We  know  that  when  a  city  is  drained 
with  top  sewers,  and  the  ground-water  is  withdrawn  from  the  surface  to 
a  sufficient  depth,  then  malaria  gradually  ceases.  We  know  that  even 
draining  the  surface  decreases  malaria.  We  have  that  system  of  drain- 
age quite  extensively  in  Michigan  :  my  friend  Dr.  Jacokes  can  tell  you 
more  about  that  than  I  can,  for  the  reason  that  he  has  given  it  more 
attention.  The  drainage  of  the  surface  of  the  earth  over  this  state  has 
graduallv  decreased  malaria.  It  has  been  a  malarial  state,  but  it  has  be- 
come less  and  less  malarial  for  that  reason.  I  know  this  fact:  If  you 
drain  a  swamp  you  may  have  an  increase  of  malarial  fever  from  the  dry- 
ing up  of  the  earth,  but  as  soon  as  the  earth  has  dried  the  malaria  gradu- 
ally decreases.  I  agree  with  my  friend  Col.  Waring  that  the  English 
drainage  is  not  deep  enough.  Deep  drainage  would  relieve  the  earth 
from  saturation  with  these  germs  of  disease,  and  make  the  region  alto- 
gether more  wholesome.  I  therefore  hope  that  from  this  convention  of 
learned,  scientific  sanitarians  will  go  out  a  strong  call  to  the  public,  to 


PROCEEDINGS  AT  ELEVENTH  ANNUAL  MEETING. 


373 


political  authorities  of  this  state  and  all  the  states  in  this  Union,  to  institute 
systems  of  drainage  as  a  prevention  of  malaria. 

Dr.  G.  Ranney,  of  Michigan. — Mr.  President,  in  regard  to  the 
paper  of  Dr.  Webb,  I  would  like  to  say  that  the  author  speaks  of  a  type 
of  continued  fevers  which  he  calls  typho-malarial  fever.  I  do  not  believe 
myself  in  such  a  hybrid  disease.  I  believe  that  the  ague  miasm  is  an  im- 
portant factor  only  so  far  as  it  lessens  the  power  of  the  system  to  resist 
typhoid  poison.  In  other  words,  supposing  the  system  power  to  resist 
typhoid  be  exterminated  at  twenty,  if  the  ague  miasm  lessens  at  five,  then 
its  power  to  resist  will  be  represented  by  fifteen.  The  author  speaks  of 
the  contagiousness  of  the  typhoid  fever.  I  do  not  believe  that  it  is  con- 
tagious, but  comes  from  a  local  cause,  and  that  local  cause  I  believe  to  be 
the  drinking  of  bad  water. 

Dr.  Wm.  Oldright,  of  Ontario. — Mr.  President,  I  am  sorry  that 
Dr.  Bray,  the  President  of  the  Medical  Council  of  Ontario,  is  not  here. 
He  comes  from  a  place  where  some  people  say  the  houses  almost  shake. 
Whether  that  is  on  the  same  principle  that  a  man  who  has  been  out  late 
at  night  sees  too  many  lamp-posts,  I  cannot  say  ;  it  may  result  from  the 
fact  that  the  man  who  observes  is  too  thoroughly  saturated  ;  that  I  leave 
to  you  to  judge.  However,  Dr.  Bray  is  residing  in  a  place  very  full  of 
malarial  poison,  and  has  made  some  very  extended  observations  on  the 
subject,  which  he  intends  to  incorporate  in  a  paper  to  be  read  at  the  San- 
itary Convention  about  to  be  held  in  London,  at  which  I  hope  some  of 
you  will  be  present.  He  has  explained  to  me  some  of  his  views  on  the 
subject,  which  he  thought  might  be  appropriately  spoken  of  here  to  those 
who  may  not  hear  his  paper. 

One  question  asked  in  his  paper  is,  Why  do  we  sometimes  have  mala- 
ria in  the  winter-time  in  places  where  ague  is  very  prevalent? — and  his 
theory  in  regard  to  that  brings  out  some  other  points  which  will  be,  it 
seems  to  me,  of  great  interest  in  this  discussion  which  has  been  going  on. 
In  accordance  with  observations  that  have  been  made  here,  he  regards  the 
poison  of  telluric  origin,  and  he  advances  three  reasons  why  it  should 
prevail  in  the  winter.  In  the  first  place,  that  while  the  soil  or  general  sur- 
face of  the  ground  outside  is  frozen  hard,  there  is  a  space  underlying  our 
houses  that  is  not  frozen,  and  that  there  you  have  the  essential  action,  the 
heat  of  the  house  drawing  up  through  the  ground  the  germs  which  may 
have  been  carried  thither  by  the  action  of  moisture  and  the  ground-water, 
as  explained  by  Dr.  Wight — they  are  drawn  upwards,  and  are  the  occasion 
of  the  fever. 

Another  reason  he  attributes  to  the  condition  of  wells  in  the  winter- 
time ; — that  in  the  winter-time  the  wells  are  comparatively  empty,  and 
that  the  malaria,  called  germs,  poison,  or  whatever  you  will,  is  in  a 
more  concentrated  form  in  the  water  in  the  winter  than  in  the  summer. 
I  think  the  doctor  is  wrong  in  making  that  bear  upon  ague  in  the 
winter,  because  I  think  that  the  cause  referred  to  yesterday  in  connection 
with  the  vessel  Argo  may  be  thoroughly  relied  upon.  I  do  not  think  Dr. 
Parks  would  have  introduced  the  case  there  unless  he  was  thoroughly 
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satisfied  in  that  way,  and  I  think  it  plainly  proves  that  the  malarial  in- 
fluence may  be  conveyed  by  drinking-water,  and  that  we  have  that  very 
same  process  going  on  in  our  own  country,  not  only  in  the  winter-time, 
but  at  other  seasons  of  the  year,  when  the  wells  are  dry. 

He  also  advances  a  theory  slightly  touched  upon  here,  and  that  is,  that 
the  human  being  may  be  the  receptacle  for  the  poison,  and  that  that  con- 
tamination is  constantly  going  on,  and  that  the  malarial  poison  stored  up 
during  the  season  when  it  is  most  prevalent  in  the  human  being  may  find 
its  way  into  the  well  and  be  given  to  others. 

We  in  the  province  of  Ontario  have  an  example  of  the  fact  that  dis- 
tricts which  have  been  healthful  may  by  certain  influences  be  made  un- 
healthful,  be  made  malarial  ;  and  that  branch  of  the  question  will  be  taken 
up,  I  think,  by  my  friend  Dr.  Price.  I  hope  it  will,  as  he  has  gone 
through  that  district,  and  made  it  the  subject  of  observation.  But  in  con- 
nection with  that  I  would  like  to  say  we  find  it  very  difficult  in  Ontario 
getting  the  many  improvements  made  which  we  would  like  to  have,  for 
the  reason  of  our  municipal  organizations,  and  from  the  fact  that  separate 
municipalities  may  have  to  deal  with  the  same  nuisance.  We  will  say 
one  municipality  is  a  village  and  the  other  is  a  town — what  in  some  part 
of  the  United  States  you  call  a  township.  The  township  may  not  feel 
particularly  interested  in  removing  the  nuisance  or  in  draining  a  swamp 
which  is  on  the  immediate  edge  of  a  village.  I  do  not  confine  it  to 
swamps,  but  to  other  nuisances  as  well,  and  we  have  no  law  which  can 
compel  the  interested  municipality  to  abate  it.  I  mention  this  point  here 
because,  in  connection  with  our  own  work,  I  wanted  to  know  if  you  had, 
in  the  United  States,  laws  by  which  one  municipality  has  the  power  to 
compel  the  other  municipality  to  remove  a  nuisance  of  that  kind. 

Dr.  Trescot,  of  South  Carolina. — Mr.  President,  I  do  not  intend  to 
take  up  your  time  with  any  theory,  one  way  or  the  other.  I  wish  simply 
to  state  the  facts  which  have  come  under  my  personal  observation  during 
the  last  ten  years. 

In  1S73  I  removed  from  my  native  citv  of  Charleston,  and  settled  in 
Greenville  in  the  upper  part  of  the  state.  Greenville  was  then  a  place  of 
thirteen  hundred  inhabitants,  situated  about  a  thousand  or  thirteen  hun- 
dred feet  above  the  sea,  at  the  foot  of  a  spur  of  the  Blue  Ridge.  At  the 
time  I  removed  to  Greenville  intermittent  fevers  were  unknown.  The 
common  form  of  fever  was  a  mild  typhoid  continuing  fever.  Greenville 
has  now  a  population  of  nearly  eight  thousand,  and  a  large  portion  of 
the  land  around  the  town  has  been  cleared  and  planted  in  cotton.  The 
natures  of  the  fevers  have  changed.  We  have  intermittent  fever,  remit- 
tent fever,  and  the  common,  ordinary  typhoid  fever  of  a  mild  type.  The 
intermittent  fever  and  the  remittent  fever  do  not  show  themselves  in  the 
same  manner  as  in  the  lower  part  of  the  state,  but  you  have  a  blended  fever. 
You  will  see  a  case  of  fever,  and  for  three  or  four  days  the  pulse  will 
range  from  103  in  the  morning  to  105  in  the  afternoon.  Quinine  will 
have  some  effect  upon  the  fever,  breaking  up  the  paroxysms  for  a  while, 
but  the  fever  never  leaves,  running  oft' into  a  continuing  fever. 
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Now,  as  I  say,  I  have  no  theory  at  all.  I  simply  state  the  facts.  On  a 
hill  near  the  centre  of  the  town  there  was  the  residence  of  one  of  our 
wealthiest  citizens.  The  river  ran  down  to  the  falls,  the  falls  being  about 
thirty  to  fifty  feet  in  height.  The  stream  was  well  wooded,  and  that  was 
all  cleared  away,  and  a  cotton  factory  has  been  built  at  that  end  of  the 
town,  and  along  the  river  are  two  other  factories.  A  large  dam  was 
established  near  the  dye-house.  I  was  called  to  see  a  little  boy  about 
ten  years  of  age  in  this  residence.  They  told  me  he  had  been  sick  about 
two  weeks  with  a  little  fever:  he  died  three  days  after  I  saw  him.  The 
first  day  the  thermometer  showed  1030,  and  it  got  up  to  105^°.  He  died 
on  the  third  day,  throwing  up  black  vomit — as  distinct  black  vomit  as  I 
ever  saw  in  cases  of  yellow  fever.  Since  then  other  cases  have  occurred 
of  the  same  nature,  none  of  them,  however,  throwing  up  black  vomit. 
I  had  no  theory  as  to  it  at  all ;  I  leave  it  to  the  Association. 

Dr.  Sternberg,  of  U.  S.  A. — Mr.  President,  I  have  no  intention  of 
discussing  this  subject,  having  occupied  your  time  verv  fully  yesterday, 
and  I  simply  arise  for  the  purpose  of  doing  justice  to  my  paper.  In 
attempting  to  abridge  it  I  cut  off  the  tail  entirely,  and  I  propose  with 
your  permission  to  read  the  closing  sentences  of  my  paper.  In  a  letter 
from  Dr.  Corson,  which  I  did  not  read,  the  following  statement  is  made. 
After  giving  various  facts  relating  to  the  prevalence  of  malarial  fever  in 
Arizona,  and  especially  at  Fort  Yuma,  he  says, — 

"  I  incline  to  the  opinion  that  water  is  essential  to  the  production  of 
malaria  ;  but  that  heat,  water,  and  decomposing  vegetation  may  be  pres- 
ent without  the  development  of  miasmatic  disease,  I  believe  possible." 

I  would  remark,  in  conclusion,  that  this  possibility  cannot  be  denied, 
and  that  it  is  even  supported  by  observed  facts  ;  but  as  there  is  in  all 
probability  another  essential  element  in  the  operation,  an  unknown  bio- 
logical factor,  we  need  not  be  surprised  at  these  apparent  exceptions. 
And  we  cannot  expect  to  explain  all  the  phenomena  relating  to  the  evo- 
lution of  the  malarial  poison  until  we  have  obtained  some  definite  informa- 
tion as  to  the  kind  of  decomposition  upon  which  it  depends,  and  as 
regards  the  life-history  and  conditions  of  development  of  the  living  fer- 
ment or  ferments  which  are  concerned  in  this  decomposition,  the  phys- 
iological changes  which  these  micro-organisms  may  undergo  in  nature's 
laboratory  from  changes  in  their  environment,  and  the  enemies  with 
which  they  have  to  contend  in  the  struggle  for  existence. 

Dr.  F.  Formento,  of  Louisiana. — Mr.  President,  I  have  listened  with 
great  interest  to  the  different  papers  read  here  on  the  subject  of  malaria. 
It  is  a  subject  with  which  I  am  clinically  familiar,  however,  principally 
in  New  Orleans,  and  have  been  for  the  last  fifteen  or  twenty  years,  hav- 
ing seen  there  all  the  different  forms  of  malaria,  from  the  ordinary  inter- 
mittent fever  to  the  most  complicated  types  of  congested  fevers  and 
continuing  fever.  I  am  happy  to  say  that  within  the  last  few  years 
malaria  has  rather  diminished  in  New  Orleans,  and  it  is  due  to  the  sanitary 
condition  of  the  city.  Those  conditions  are  not  as  perfect  as  they  should 
be,  but  the  difficulties  to  be  overcome  are  more  particularly  of  a  finan- 
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cial  nature.  I  would  say  that  several  causes  have  been  spoken  of  as 
necessary  factors  for  the  creation  of  malaria, — among  others,  heat  and' 
moisture,  decomposition  of  vegetable  matter,  and  others.  Allusion  has 
also  been  made  to  the  fact  that  drinking-water  has  been  supposed  in 
some  cases,  and  has  been  demonstrated,  to  have  produced  the  disease.  I 
think  all  those  causes  may  be  admitted,  and  there  is  perhaps  an  addi- 
tional cause  that  I  shall  allude  to,  and  that  is  the  nature  of  the  cause  and 
the  culture  of  the  soil.  There  are  certain  portions  of  our  state  where 
malaria  was  unknown  until  within  the  last  few  years,  when  rice-culture 
became  general.  It  then  became  necessary  to  irrigate  the  fields  with 
water  from  the  river,  and  to  produce  thereby  artificial  conditions.  I 
think  malaria  is  of  telluric  origin  always,  and  is  local  in  origin.  One  of 
the  reasons  that  might  be  broached  in  favor  of  this  opinion  is,  that  inva- 
riably there  is  an  increase  of  malaria  after  the  soil  has  been  disturbed, 
after  the  digging  of  canals  or  any  artificial  mode  by  which  the  dry  sur- 
face is  opened,  and  the  germs  that  cause  this  disease,  whatever  they  may 
be,  are  brought  to  the  surface.  The  active  immediate  principle  and 
cause  of  malaria  are  unknown.  I  was  in  hopes  that  the  investigations  had 
been  such  as  to  have  enabled  Dr.  Sternberg  to  confirm  the  discovery  of 
the  malaria.  However,  the  question  of  the  intimate  cause  and  nature  of 
malaria  is  not  so  much  of  an  object  as  the  study  of  the  general  causes 
and  conditions  that  give  rise  to  malaria,  because  we  should  look  to  the 
practical  question.  Our  duty  before  all  is  to  improve  the  sanitary  con- 
ditions of  our  localities,  and  the  general  welfare  of  the  people,  whether 
we  know  the  cause  of  malaria  at  all  or  not.  We  do  know  the  main 
causes  that  give  i-ise  to  it,  such  as  a  damp  climate,  damp  soil,  bad  drain- 
age, and  we  have  it  in  our  power  to  cause  the  disease  to  disappear,  in 
some  sections  of  the  country  at  least,  by  improving  the  drainage,  by  the 
aid  of  ingenious  means  that  modern  sanitary  science  and  sanitary  civil 
engineering  have  at  their  command,  and  I  think  we  shall  ultimately  arrive 
at  a  point  where  we  shall  be  able  to  diminish  this  great  evil.  Therefore 
our  search  and  endeavor  should  be  to  improve  the  local  conditions  of  the 
country  where  malaria  exists. 

Dr.  . — Mr.  President,  was  there  an  increase  or  decrease  of  mala- 
ria, remittent  and  typhoid  forms,  in  New  Orleans,  after  the  cleansing  of 
these  old  stagnant  canals? 

Dr.  Formento. — Yes,  it  is  a  well  known  fact  that  the  fever  in  all  its 
different  forms  increases  when  the  soil  is  disturbed. 

I  want  to  make  one  remark  in  justification  of  the  action  of  the  city 
council  of  New  Orleans.  I  was  opposed  to  placing  the  wharf  where  it 
was;  but  I  want  to  say  this,  that  with  any  system  of  dumping  our  gar- 
bage in  this  nuisance  wharf  there  is  little  danger  of  anything  going  into 
the  river.  It  is  arranged  in  such  a  way  that  we  are  safe  from  dumping 
the  garbage  into  the  river  where  it  would  be  injurious.  It  is  situated 
below  the  water-works.  The  Mississippi  is  not  a  small  stream,  but  a 
great  interior  sea  ;  and  I  think  the  volume  and  current  of  the  Mississippi 
are  such  as  to  be  able  to  dilute  and  carry  away  any  amount  of  such 
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matter.  We  had  the  choice  between  emptying  the  contents  in  the  gut- 
ters, or  emptying  them  into  the  river,  and  there  ought  to  be  no  hesita- 
tion. 

Dr.  E.  L.  Griffin,  of  Wisconsin. — Mr.  President,  one  fact  on  this 
question  is  worth  more  than  a  great  deal  of  talk  and  theory.  With  refer- 
ence to  the  cause  of  malaria,  I  have  to  report  that  the  city  of  Fond  du 
Lac,  where  I  have  practised  about  thirty  years  constantly,  is  a  town  of  about 
14,000  inhabitants.  It  is  situated  on  a  slightly  elevated  plateau  at  the 
southern  extremity  of  Lake  Winnebago,  the  largest  body  of  water  entirely 
within  the  limits  of  one  state  in  the  United  States.  The  city  is  situated 
about  a  mile  back  from  the  lake,  and  has  an  elevation  of  not  over  twelve 
feet  above  the  lake  at  any  one  point.  Between  the  city  and  the  lake  is  a 
large  marsh,  which  is  useless  for  all  practical  purposes.  Running 
through  the  city  is  a  stream,  which  forms  our  sewer.  We  have  no  sew- 
erage in  the  city,  excepting  surface  drainage  into  this  sluggish  stream. 
Whenever  we  have  a  sharp  rain,  this  stream  rises  with  a  current  suffi- 
cient to  carry  oft' into  the  lake  the  filth  that  accumulates.  Now,  a  stran- 
ger coming  to  our  city  would  regard  it  as  a  very  level  and  very  unhealth- 
ful  place — an  unfortunate  site  for  a  city.  It  is,  as  I  said,  a  slightly 
elevated  plateau,  which  formed  at  one  time  a  part  of  the  bottom  of  Lake 
Winnebago.  This  plateau  is  a  very  rich,  black  alluvial  soil,  and  is 
shaped  very  much  like  an  ox-bow,  being  surrounded  by  projections  of 
lime  rock  in  the  rear,  which  formerly  formed  a  part  of  the  shore  of  the 
lake.  I  say,  any  one  observing  our  city  would  suspect  that  it  would 
be  a  very  unhealthful  city,  but  such  is  not  the  fact.  I  have  prac- 
tised there  for  nearly  thirty  years,  and  I  have  to  state  to  you  that  I  have 
never  seen  a  distinct,  well-marked  case  of  intermittent  fever,  such  as 
many  of  you  gentlemen  undoubtedly  see.  We  have  had  typhoid  fever  in 
sporadic  cases,  and  we  have  had  very  many  times  many  forms  of  mild 
continued  fever,  which  have  given  us  very  little  trouble,  and  are  seldom 
fatal. 

I  will  say,  with  regard  to  our  mortality,  it  is  very  low.  Three  years 
ago,  at  my  own  expense,  I  had  a  very  careful  investigation  made,  and  a 
census  taken  of  the  city,  as  to  our  mortality  during  that  year,  and  it  aver- 
aged a  trifle  over  nine  to  the  thousand. 

The  question  comes  up,  What  is  it  that  exempts  us  from  what  would 
seem  to  be  a  sickly  locality  ?  We  attribute  it  to  the  water  we  drink. 
Our  city  is  supplied  with  water  entirely  from  flowing  fountains.  We 
bore  down  a  distance  of  about  100  feet  on  an  average,  and  we  strike  a 
stratum  of  water,  which  comes  to  the  surface,  and  in  many  parts  of  the 
city  overflows.  We  can  go  further,  to  about  360  feet,  and  we  strike  a 
stream  of  water  from  the  soft  sandstone,  below  the  limestone,  which  will 
rise  a  distance  of  thirty  to  thirty-five  feet  above  the  surface.  Our  city 
was  largely  supplied  with  this  water,  and  to  that  we  attribute  our  ex- 
emption from  malarial  diseases.  I  give  this  as  a  fact  as  to  the  source  of 
malarial  poison,  as  in  some  of  the  papers  which  have  been  read  the 
trouble  lias  been  thought  to  rest  with  the  drinking-water,  and  introduced 


378  PROCEEDINGS  AT  ELEVENTH  ANNUAL  MEETLNG. 

into  the  system  in  that  way.  Now  these  are  facts,  and,  taken  in  connec- 
tion with  what  others  have  said,  may  lead  us  to  results  which  will 
eventually  determine  this  troublesome  question. 

I  would  say  further,  there  are  no  localities  in  our  region  that  I  know  of 
very  much  troubled  with  this  disease.  North-west  of  us,  at  a  distance  of 
eight  miles,  we  have  a  very  large  marsh,  and  in  the  dry  season  that 
marsh  is  used  for  the  purpose  of  cutting  hay.  Our  summer  heat  is  about 
the  same  as  you  ordinarily  find  in  that  latitude,  sometimes  running  up 
from  ninety  to  ninety-five.  I  would  say,  so  far  as  the  marsh  lying  be- 
tween the  town  and  the  lake  is  concerned,  that  the  height  of  water  upon 
it  varies,  and  the  marsh  is  frequently  covered  by  water.  A  strong  north 
wind  will  produce  such  a  movement  of  the  lake  as  to  raise  the  water 
sufficiently  to  cover  this  marshy  ground  ;  and  I  will  say  further,  that  a 
strong  south  wind  continuing  for  twenty-four  hours  will  so  change  the 
surface  of  the  lake  as  to  drain  the  sluggish  river  that  runs  through  our 
city  almost  to  the  bottom'.  There  is  no  considerable  time  during  which 
this  marsh  remains  dry.  Our  prevailing  winds  are  from  the  north-west. 
The  marsh  lies  to  the  north  of  the  city  between  it  and  the  lake.  We  are 
at  the  southern  extremity  of  the  lake. 

Dr.  Vaughan,  of  Michigan. — Mr.  President,  this  subject  of  the  germ 
origin  of  malaria  must  be  met,  and  I  would  not  say  anything  that  would 
militate  against  these  doctrines.  However,  facts  are  what  we  are  after, 
and  I  hold  that  the  germ  theory  of  malaria  is  inconsistent,  or  at  least  re- 
garded so  by  many  persons  who  think  on  the  subject;  in  the  second 
place,  there  are  facts  which  render  it  highly  improbable  ;  and  in  the  third 
place,  there  is  another  explanation  of  malaria  equally  supposable,  and 
not  open  to  many  of  the  objections  which  this  theory  is.  In  the  first 
place,  it  is  inconsistent.  The  excellent  statistics  collected  by  Dr.  Bee- 
son  three  years  ago,  go  to  show  that  it  may  be  attributed  to  undrained 
lands. 

I  have  not  the  time  to  go  into  this  further  than  to  give  a  few  hints.  I 
have  as  much  right  to  hold  that  undrained  land  causes  typhus,  as  you 
have  to  hold  the  germ  theory  responsible  for  malaria.  All  we  know  is 
this,  that  undrained  swamp  lands  injure  health.  We  cannot  say  that 
it  causes  phthisis,  but  they  place  the  patient  in  such  a  debilitated  condi- 
tion that  he  is  quite  as  likely  to  come  to  it  at  last  as  he  is  to  any  other 
disease. 

In  our  backyards,  and  in  the  tenement-houses  in  our  large  cities,  where 
there  is  much  decomposing  organic  matter  in  the  summer-time  during 
the  extremely  hot  weather,  dysentery  exists  to  a  great  extent.  Now  it 
may  be  due  to  this  organic  matter  ;  so  I  think  we  have  as  much  right  to 
attribute  dysentery  and  phthisis  to  swamp  miasm  as  you  have  malaria. 
All  we  can  say  is,  that  it  debilitates  the  general  health. 

How  much  organic  matter  must  be  present  in  order  to  furnish  this 
malarial  miasma?  Malaria  prevails  to  an  alarming  extent  on  the  Island 
of  Hong  Kong,  and  Dr.  Parker,  on  analyzing  the  soil,  found  it  contained 
only  two  per  cent,  of  organic  matter.    Now,  we  can  scarcely  find  any 
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part  of  the  country  that  does  not  contain  as  much  as  this.  Then,  again, 
there  are  some  facts  against  us.  Dr.  Hayes,  in  his  account  of  his  Arctic 
explorations,  says  he  treated  inhabitants  of  the  Arctic  regions, — not  men 
on  his  vessel  only,  but  natives, — for  intermittent  fever.  He  was  a  physi- 
cian, and  he  had  lived  in  a  malarial  country,  and  knew  the  disease  when 
he  saw  it.  There  was  a  statement  made  here  yesterday  that  it  did  not 
exist  on  McKensie  river.  Grant  it  did  not :  it  is  no  proof  that  it  did 
not  exist  in  other  high  regions  where  he  made  his  explorations. 

Then,  again,  there  is  another  theory  which  no  one  here  has  mentioned 
at  all,  and  which  occurs  to  me.  It  has  been  abundantly  demonstrated 
that  many  of  the  chemical  products  of  putrefaction  are  capable  of  pro- 
ducing diseases  closely  allied.  Experiments  had  been  made  with  these 
products.  The  fluid  in  one  instance  was  boiled  from  eleven  to  twelve 
hours,  and  was  then  injected  under  the  skin  or  into  the  blood  of  a  dog, 
and  severe  fever  ensued,  hemorrhage  from  the  bowels,  convulsions,  and 
death.  They  had  been  filtered  through  earthen  cells,  treated  with  corro- 
sive sublimate,  boiled  in  alcohol,  substances  in  which  no  bacteria  could 
possibly  live,  and  have  been  injected  under  the  skin  of  animals.  They 
would  remain  in  perfect  health  for  three  or  four  days,  then  be  taken  with 
a  chill,  convulsions  would  ensue,  and  then  death.  Now  here  are  dis- 
eases that  are  febrile,  accompanied  by  rigor,  and  produced  by  definite 
chemical  compounds,  in  which  the  presence  of  bacteria  is  an  impossi- 
bility. Now,  may  it  not  be  that  the  decomposing  matter  of  a  hog-pen 
in  a  yard,  or  the  decomposing  matter  from  vegetables  kept  in  a  cellar,  or 
from  decomposing  matter  contained  in  a  cess-pool,  may  be  the  cause  of 
malaria?  May  not  that  be  the  case?  These  are  simply  facts  that  I  de- 
sire to  present. 

Now,  another  thing.  All  of  these  substances,  or  some  of  them  at  least, 
produce  symptoms  very  similar  to  those  we  see  in  certain  diseases, — for 
instance,  puerperal  fever.  There  will  be  four  or  five  days  during  which 
the  animal  is  perfectly  well  after  the  injection,  resembling  somewhat  the 
course  of  diphtheria  and  scarlet  fever.  A  few  years  ago  Tommasi-Cru- 
deli  became  convinced  of  the  spread  of  disease  by  germs,  and,  after 
repeated  and  numerous  experiments  with  the  bacteria,  injected  a  quantity 
of  it  into  his  arm,  and  it  resulted  in  nothing  beyond  a  local  effect. 
These  germs  from  putrefying  fluids  produce  nothing  beyond  local  effects. 

Dr.  P.  H.  Bkyce,  of  Ontario. — Mr.  President,  I  would  take  this  op- 
portunity for  the  purpose  of  making  only  a  few  remarks,  because  I  have 
been  very  lately  interested  in  the  work.  I  have  lately  visited  one  of  our 
own  malarial  districts,  and  because  I  have  happened  to  be  reading  rather 
closely  that  wonderful  book  published  by  Mitchell,  in  which  he  gives 
the  details  of  experiments  with  living  organisms  in  the  atmosphere  during 
the  last  five  or  seven  years.  He  has  also  in  that  book  taken  up  the  sub- 
ject of  bacteria  in  soils  to  a  very  small  extent.  The  most  of  you,  un- 
doubtedly, have  seen  extracts  in  the  journals  from  this  book,  although  I 
think  the  book  has  not  been  translated,  and  consequently  it  has  not  come 
into  the  hands  of  all  of  us  as  yet. 
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In  regard  to  the  remarks  of  the  last  gentleman,  as  to  other  cases  of  ma- 
laria than  those  that  can  be  attributed  to  bacteria,  I  would  start  off"  by 
saying  that  the  reading  of  Mitchell's  book,  along  with  other  biological 
studies,  has  at  any  rate  determined  for  me  the  fact  that  this  bacterial  or- 
ganism explains  this  existence  of  malaria  much  more  than  any  water  the- 
ory per  se.  Let  me  take  one  fact  I  happen  to  remember  of  Mitchell's 
concerning  the  subject  spoken  of  by  the  last  gentleman.  He  says  that 
Dr.  Parker's  experiments  with  the  soil  of  Hong  Kong  showed  a  very  low 
amount  of  organic  matter  in  the  soil.  Perhaps  this  might  be  proved  to 
be  untrue,  from  the  fact  that  you  can  get  various  species  to  grow  in  solu- 
tions which  contain  no  organic  matter  at  all,  scarcely.  In  the  next  place, 
in  reference  to  the  soils  which  he  says  might  produce  the  disease  by  the 
progress  of  decomposition  in  them,  I  may  say,  that  Mitchell  has  taken 
some  soils  in  France,  and  he  finds  in  fifteen  grains  of  it  something  like 
100,000  of  the  various  forms  of  schizomycetes,  so  that  the  smallest  amount 
of  solid  will  develop  a  wonderful  number,  sufficient  to  produce  the  dis- 
ease, so  that  while  a  small  amount  of  organic  matter  will  undoubtedly 
keep  down  the  prevalence  of  the  disease,  it  is  not  sufficient  to  account 
for  its  non-presence. 

There  is  another  matter  that  I  would  like  to  make  a  few  remarks  on. 
The  subject  has  come  up  of  the  causation  of  malaria  by  ground-water.  I 
am  sorry  to  say  that  I  did  not  hear  the  papers  the  other  day,  but  I  have 
not  heard  any  statements  made  concerning  ground-water.  Col.  Waring 
has  told  us  that  very  likely  stagnant  water  has  had  a  great  deal  to  do  with 
the  prevalence  of  malaria.  Very  likely  it  has,  but  it  seems  to  me  we 
have  forgotten  what  this  drainage  even  down  to  two  feet  does  for  the 
ground-water.  The  oxidizing  process  may  go  on  in  the  soil  very  rap- 
idly, the  currents  of  air  will  dry  the  soil  very  rapidly,  even  down  to  the 
soil-water,  then  we  have  the  oxidizing  process  going  on  as  long  as  there 
is  moisture  sufficient  to  keep  up  the  chemical  development  of  schizomycetes 
of  various  kinds.  In  cases  where  we  have  the  soil  covered  with  water 
we  know  malaria  is  absent.  But  let  us  take  the  condition  stated  here  by 
so  many,  that  the  moment  the  surface  becomes  dry  malaria  appears. 
What  have  we  here?  Simply  the  upper  portion  of  the  soil  developing 
these  various  organisms; — but  Mitchell  has  shown  us, — and  he  has  given 
us  the  exactest  experiments  to  show, — that  from  the  surface  of  these  de- 
composing soils  a  current  of  air,  or  rather  evaporation,  will  not  carry  ofT 
a  single  bacteria.  He  lias  given  us  the  experiment  in  various  ways.  He 
has  done  it  by  drawing  down  a  pool  of  water  and  making  his  experi- 
ments in  that  way,  but  as  long  as  evaporation  is  going  on  from  the  sur- 
face, so  long  there  will  be  no  bacteria.  It  seems  to  me  this  is  probably 
one  of  the  most  important  facts  we  have  obtained  within  recent  years 
concerning  this  distribution  of  malarial  germs;  that  is,  the  soil,  as  long 
as  it  is  damp,  will  not  give  up  its  germs,  but  the  moment  it  has  dried  out 
so  that  the  currents  of  air  sweep  along  it,  then  we  have  the  in.  He  has  shown 
this  too  in  his  tables  concerning  epidemic  diseases  generally.  We  have 
rain  ; — as  soon  as  the  soil  is  dried  out  after  the  rain,  in  a  week  or  two  we 
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have  got  the  line  that  shows  the  rise  of  epidemic  disease  going  up.  The 
moment  everything  becomes  dry  so  the  germs  cannot  develop,  the  line  is 
lowered.  There  must  be,  then,  something  in  this,  something  of  such 
absolute  proof,  that  we  must  remember  that  while  we  have  water,  organic 
matter,  and  heat, — always  necessary, — yet  it  must  be  the  peculiar  com- 
bination of  conditions  which  determines  the  prevalence  or  non-prevalence 
of  disease.  I  think  in  the  present  day  we  need  hardly  go  back  to  the 
many  unsatisfactory  occasions  tending  to  support  other  theories.  We 
have  more  in  the  bacterial  theories  that  will  fit  in  with  the  facts  than  any- 
thing else.  The  theories  and  suggestions  of  the  last  speaker  have  been 
brought  up  very  largely  before,  especially  in  connection  with  consump- 
tion. 

The  Secretary  then  read  a  synopsis  from  the  paper  of  J.  W.  Penn,  of 
Humboldt,  Tenn.,  upon  Malarial  Fever  (see  page  83)  ;  also  a  synopsis 
of  a  paper  on  Clinical  Thermometer,  and  the  Prevention  of  Malarial 
Diseases,  by  Dr.  Thomas  F.  Wood,  Wilmington,  N.  C.    (See  page  80.) 

A  paper  on  the  Sanitary  Control  of  the  Food  Supply,  by  William  K. 
Newton,  of  Paterson,  N.  J.,  was  read  to  the  Association. 

At  the  conclusion  of  the  reading  of  the  paper,  the  Secretary  presented 
the  following  names,  under  instruction  of  the  Executive  Committee,  for 
the  Active  Class : 

Dr.  David  Ferguson,  Detroit. 
Dr.  John  H.  McCollom,  Boston,  Mass. 
Dr.  George  H.  M.  Rowe,  Boston,  Mass. 
Dr.  Morton  Prince,  Boston,  Mass. 
Dr.  George  B.  Russell,  of  Detroit. 
Dr.  J.  P.  Stoddard,  Muskegon,  Mich. 
Andrew  J.  B.  Jenner,  Detroit,  Mich. 

For  members  of  the  Associate  Class  : 

Francis  Fasquelle,  Mount  Pleasant,  Mich. 
Louis  W.  Fasquelle,  St.  John's,  Mich. 

The  Convention  then  took  a  recess  to  3  p.  m. 

AFTERNOON  SESSION,  3  O'CLOCK. 

At  3  o'clock  p.  m.  the  President  called  the  Association  to  order,  and 
stated  that  the  paper  of  Dr.  Newton,  which  was  interrupted  by  the 
morning  adjournment,  would  be  proceeded  with. 

Reading  of  the  paper  was  resumed  and  completed. 

The  President. — We  have  another  valuable  paper  upon  this  subject, 
one  that  was  alluded  to  by  Dr.  Newton.  It  will  be  duly  examined  and 
reported.  In  the  meantime,  as  the  hour  has  arrived  to  hear  the  report 
of  the  Committee  on  Vital  Statistics,  that  will  be  the  next  order  of  busi- 
ness.   The  chairman  of  the  committee  has  not  yet  arrived,  I  find  upon 
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inquiry,  and  Medical  Director  Albert  L.  Gihon  will  read  a  paper  on 
Vital  Statistics  as  Sanitary  Monitors. 

The  paper  was  then  read.     (See  page  185.) 

The  President. — The  discussion  on  this  paper  will  be  postponed  until 
the  report  of  Dr.  Harris  has  been  received.  We  will  now  have  a  con- 
tinuation of  the  consideration  of  the  subject  of  the  Adulteration  of  Foods. 
Prof.  Kedzie  will  read  the  paper  of  Prof.  A.  R.  Leeds  on  Food. 

Paper  read.    (See  page  166.) 

Dr.  Devron  then  read  the  paper  of  R.  B.  S.  Hargis,  ofPensacola, 
Fla.,  on  the  Yellow  Fever  Epidemic  of  1882  in  Pensacola.  (See  page 
306.) 

Dr.  C.  J.  Lundy,  of  Detroit,  then  read  a  paper  on  School  Hygiene. 
(See  page  137.) 

DISCUSSION. 

Prof.  V.  C.  Vaughan. — Mr.  President,  in  the  first  place  I  desire  to 
express  my  very  high  appreciation  of  the  papers  which  have  been  read. 
It  is  such  papers  as  those  just  presented  that  we  need  to  have  presented 
to  our  Association,  and  be  printed  in  the  public  papers,  and  read  by  the 
people. 

As  has  been  said,  the  adulterations  may  be  divided  into  two  classes  : 

1.  Those  injurious  to  health. 

2.  Those  injurious  to  the  pocket. 

Now  how  are  we  to  get  rid  of  these  adulterations?  It  seems  that  laws 
might  be  enacted  to  hold  to  exact  responsibility  for  the  injurious  effects 
of  any  food  adulteration,  the  manufacturer  and  the  wholesaler  of  the  arti- 
cle. A  few  years  ago,  in  Paris  and  throughout  France  the  adulterations 
of  confectioneries  of  various  kinds  became  so  great  that  every  manufac- 
turer of  confectionery  placed  his  name  upon  the  box,  and  if  it  proved  to 
be  injurious  in  its  effects  he  was  held  criminally  guilty.  It  seems  to  me 
this  is  the  only  way  of  taking  care  of  those  adulterations  which  are  inju- 
rious to  health.  The  substance  can  be  analyzed  either  by  public  analysts, 
or  by  persons  employed  by  those  who  are  poisoned,  and  if  injury  to 
health  or  death  results,  the  manufacturer  should  be  held  criminally  respon- 
sible.   It  seems  to  me  this  is  the  only  way  of  treating  cases  of  this  kind. 

Now  as  to  those  which  are  injurious  to  the  pocket,  and  I  wish  to  say 
two  or  three  words  upon  that  subject.  What  class  of  people  are  to  the 
greatest  extent  affected  by  these  adulterations?  It  is  the  poorer  class,  the 
people  that  need  protection.  For  instance,  take  sugars.  The  best  gran- 
ulated sugars  are  not  adulterated.  They  cannot  be  adulterated  with 
grape  sugar.  The  better  class  of  people  buy  these  sugars  and  get  pure 
sugar.  The  poorer  class  buy  the  poorer  sugars,  and  they  buy  one  that 
contains  twenty  per  cent,  of  glucose,  which  costs  from  two  to  three  cents 
a  pound,  and  they  pay  for  this  glucose  mixed  with  cane  sugar  nine  to 
ten  cents  a  pound.  The  injury  comes  on  the  very  people  who  can  bear 
it  the  least,  and  the  advantage  to  the  pocket  comes  to  the  very  men  who 
need  it  least.    How  can  we  prevent  this  difficulty?  I  think  one  way  we 
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might  prevent  it  is  this  :  Educate  young  men  and  women  in  chemistry, 
so  that  they  may  be  able  to  make  analyses  of  food.  It  has  been  my 
experience  that  many  of  the  best  retail  grocers  desire  only  to  buy  and 
sell  straight  goods.  I  know  in  our  little  town  of  some  ten  thousand 
inhabitants,  one  of  the  best  grocerymen  often  has  an  analysis  made  of  his 
sugars,  his  spices,  his  mustards,  &c.  He  desires  to  sell  only  the  best 
goods,  and  it  pays  him  to  do  so.  Now  you  place  in  every  town  in 
Michigan,  and  in  every  town  in  the  country,  a  man  or  woman  capable  of 
making  these  analyses,  and  grocers  and  other  people  will  to  a  large 
extent  employ  them.  On  the  other  hand,  suppose  they  do  not  employ 
them?  Many  of  these  analyses  have  been  made  and  will  be  made,  where 
people  are  competent  to  make  them,  for  the  simple  love  of  making  the 
analyses,  and  of  finding  out  what  is  being  sold.  In  our  town  not  a  milk- 
man dares  to  sell  milk  without  a  fair  per  cent,  of  butter  in  it.  I  have 
analyzed  it  time  after  time.  There  is  no  law  that  prohibits  the  selling  of 
adulterated  milk,  and  why  do  they  not  do  it?  Because  at  any  time  milk 
is  liable  to  be  analyzed,  and  the  report  of  that  analysis  published  or 
spread  around,  and  it  will  injure  his  trade.  He  dare  not  do  it.  I  think 
one  of  the  greatest  needs  on  this  subject  of  adulteration  of  food  is  to  have 
enough  men  and  women  capable  of  making  analyses.  Then,  again,  much 
may  be  done  by  law  perhaps.  I  doubt  whether  much  can  be  done  by 
means  of  instituting  suits,  as  was  suggested  in  the  last  paper.  I  think 
Dr.  Newton  showed  in  England  wherever  suits  had  been  instituted  the 
progress  had  not  been  as  rapid  as  in  Canada  where  suits  were  not  insti- 
tuted, and  where  the  fraudulent  action  was  published. 

Now  it  seems  to  me  this  might  be  required  by  law  any  way,  and  I 
believe  it  was  suggested  in  the  last  paper  that  the  adulteration  and  the 
percentage  of  adulteration  be  printed  upon  every  receptacle.  Some  men 
prefer  chicory  to  coffee,  or  they  prefer  a  mixture  of  chicory  and  coffee, 
and  often  men  who  are  plenty  able  to  buy  pure  coffee.  Of  course  they 
have  the  right  to  buy  it,  but  not  to  pay  coffee  prices.  I  myself  would 
prefer  a  mixture  of  glucose  and  cane  sugar,  but  I  don't  want  to  pay  cane 
prices  for  glucose.  Let  the  adulteration  and  the  percentage  of  adul- 
teration be  published  or  printed  upon  every  receptacle  containing  the 
article. 

Just  one  other  point  about  the  extent  of  these  adulterations.  A  large 
firm  dealing  in  syrups  altogether  makes  the  most  syrup  by  taking  fifty 
per  cent,  of  glucose  and  fifty  per  cent,  of  cane  syrup,  and  adding  five  gal- 
lons of  water  to  every  barrel  of  syrup.  Two  years  ago  they  offered  a 
premium  for  any  chemist  who  would  ascertain  a  method  for  making  the 
barrel  hold  more  water. 

Prof.  R.  C.  Kedzie,  of  Michigan. — Mr.  President,  a  word  with  regard 
to  this  subject  of  adulteration.  One  of  the  papers  stated  that  no  sul- 
phuric acid  was  ever  found  in  these  syrups.  I  have  had  two  specimens 
sent  to  me,  in  consequence  of  the  persons  using  them  being  made  very 
sick.  In  one  of  the  cases  an  entire  family  in  Hudson  were  made  very 
sick  by  its  use.    On  analyzing  it  I  found  nearly  one  per  cent,  of  sulphuric 
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acid,  and  I  also  found  that  it  contained  sulphate  of  iron  and  sulphate  of 
lime.  In  another  sample  sent  to  me  by  a  gentleman  who  had  been 
made  very  ill  by  the  material,  who  wanted  to  know  what  the  occasion 
of  this  sickness  was,  I  found  sulphuric  acid  present. 

I  believe  it  was  stated  in  one  of  the  papers  that  the  opinion  was  held 
that  sugars  of  high  grades  were  not  adulterated.  I  thought  so  myself  for 
some  time,  because  it  was  so  difficult  to  preserve  the  clean  crystalline 
condition  of  the  sugars,  and  I  advised  my  friends  that  they  could  buy  those 
grades  of  sugar  with  perfect  safety  ;  but  later  on  I  found,  on  examination, 
that  in  the  very  best  qualities  of  sugar  glucose  was  present. 

In  a  conversation  with  the  late  George  Geddes,  of  New  York,  he  told 
me  some  facts  about  these  adulterations  which  struck  me  as  very  singu- 
lar,— to  wit,  that  one  of  the  grape  sugar  refiners  of  New  York  said  to 
him  that  he  could  adulterate  sugar  by  putting  into  every  barrel  thirty  to 
forty  pounds  of  glucose,  and  nobody  could  tell  the  difference,  but  they 
were  just  as  well  off;  and  he  says,  "  The  profits  I  secure  by  adding  this 
amount  are  $1,500  a  day,  and  why  should  I  not  do  it?  "  Just  as  long  as 
he  is  not  found  out  there  is  no  question  about  it. 

Dr.  T.  P.  Wilson. — Mr.  President,  upon  this  question  I  beg  to  offer 
a  suggestion  or  two  for  your  consideration.  I  believe  there  is  a  strong 
tendency  on  the  part  of  sanitarians  to  get  beyond  their  jurisdiction  ;  and 
while  I  am  sufficiently  radical  and  progressive,  I  cannot  go  to  the  point 
some  of  these  gentlemen  do,  and  trespass  upon  things  that  do  not  belong 
to  us,  certainly  in  our  present  capacity. 

You  talk  about  food  adulteration,  and  when  you  stand  up  here  and 
say  that  a  man  ought  not  to  sell  chicory  at  coffee  prices,  I  say  that  is 
none  of  your  business  as  sanitarians.  That  is  purely  a  commercial  ques- 
tion. If  chicory  can  under  any  circumstances  bring  as  good  a  price  as 
coffee,  that  is  the  business  of  the  men  who  use  chicory  or  coffee  ;  that  is 
not  a  sanitarian  question.  I  say  when  a  gentleman  gets  up  here  and 
says  that  a  man  shall  not  sell  chicory  for  coffee,  that  that  is  a  commer- 
cial question,  and  it  has  not  anything  to  do  with  sanitary  questions  at 
all.  It  is  a  question  for  the  law,  for  the  state,  for  society  at  large,  to  set- 
tle. But  when  you  tell  me  that  chicory  is  unhealthful, — I  do  not  care 
whether  it  is  sold  as  chicory  or  coffee, — then  chicory  should  not  be  sold 
with  the  knowledge  and  consent  of  this  public  body  ;  we  are  the  men  to 
stamp  it  at  that  period  as  wrong.  If  you  tell  me  that  glucose  does  not 
cost  as  much  as  sugar,  and  they  sell  it  for  the  same  price,  that  is  none  of 
your  business  or  mine,  unless  you  want  to  buy  it.  If  you  tell  me  glucose 
is  sold  for  sugar,  that  is  the  business  of  the  men  who  are  dealing  in  it, 
under  the  restrictions  of  the  law,  and  the  law  should  see  to  it.  But  I 
have  yet  to  learn  that  glucose  has  ever  killed  anybody,  or  that  chicory 
has  ever  killed  anybody;  and  a  great  many  things  that  are  put  in  as 
adulterants  of  food,  I  have  yet  to  learn  have  hurt  any  one  except  in  his 
pocket. 

Now,  sir,  if  sugar  is  adulterated  by  glucose,  thereby  reducing  its  sweet- 
ening qualities,  I  do  not  know  that  it  is  injured  by  it.    I  say  people  use 
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too  much  sugar.  If  you  tell  me  that  pepper  is  injured  by  the  ingredi- 
ents put  into  it,  I  say  I  do  not  know  that  the  public  is  injured  by  it.  I 
do  not  know  that  straight  pepper  is  very  good  for  anybody  to  eat.  I 
know  that  people  who  do  not  take  it  seem  to  thrive.  Now,  Mr.  Chair- 
man, this  is  the  point  I  want  to  enforce  :  As  sanitarians  we  have  only  to 
deal  with  diseases  produced,  and  have  nothing  to  do  with  commercial 
questions. 

Prof.  V.  C.  Vaughan,  of  Michigan. — Mr.  President,  I  must  say  that  the 
gentleman  who  has  just  spoken  has  wholly  misunderstood  or  misappre- 
hended what  has  been  said.  Of  course,  if  glucose  was  worth  eight  cents 
a  pound,  and  sold  for  eight  cents  a  pound,  nobody  could  be  injured  in 
pocket;  but  such  is  not  the  case.  The  fact  is,  glucose  is  sold  as  cane- 
sugar.  I  hold  that  scientists  and  sanitarians  have  the  right  to  expose 
fraud,  whether  it  is  injurious  to  the  pocket  or  injurious  to  the  health.  It 
is  our  duty,  to  a  certain  extent,  as  guardians  of  the  best  interests  of  the 
people  of  this  country  in  our  relations  to  them,  to  point  out  not  only  the 
things  that  are  injurious  to  health,  but  the  things  that  are  detrimental  to 
their  pockets. 

Dr.  T.  P.  Wilson. — Mr.  President,  if  New  York  Central  stock  is 
selling  in  the  market  at  a  price  above  what  it  is  actually  worth,  I  would 
ask  the  gentleman  if  he  thinks  it  is  the  business  of  this  Association  to 
interfere  with  the  New  York  Central. 

The  President. — Will  the  gentleman  please  reply  ? 

Prof.  Vaughan. — Mr.  President,  we  do  not  deal  in  New  York  Central. 
I  would  like  to  ask  these  gentlemen  if  they  believe  that  dishonesty  and 
fraud  are  not  injurious  to  the  health  of  a  people. 

Dr.  A.  N.  Bell,  of  New  York. — Mr.  President  and  Gentlemen,  it  is 
with  great  satisfaction  that  I  have  heard  this  paper,  covering  so  much 
ground,  as  it  is  of  the  utmost  importance  to  human  life.  I  have  been 
an  observer  a  good  while,  and  a  commissioner  in  the  public  schools  a 
part  of  my  life,  thus  being  brought  in  contact  with  a  great  many  of  the 
evils  here  alluded  to.  There  is  one  important  omission,  however,  in  this 
elaborate  paper,  that  I  feel  like  adding  or  suggesting,  as  being  of  exceed- 
ingly great  importance,  and  one  which  should  not  be  neglected. 

Dr.  Lundy  says  that  over-crowding  in  the  public  schools  is  smother- 
ing in  its  intensity,  stunning  in  its  effects,  and  debasing  to  the  individual ; 
yet  there  is  to  be  added  to  all  that  the  most  disgusting  lack  of  provision 
for  the  wants  of  nature  for  school  children.  I  have  seen  schools,  and 
one  I  can  call  to  mind  of  about  1,300  pupils,  where  the  sittings  in  the 
closets,  which  these  children  were  expected  to  run  to  in  recess,  were  not 
equal  to  100  ;  and  yet  the  janitors  were  complaining  how  filthy  the  poor 
creatures  were.  These  features  are  not  peculiar  to  New  York  and 
Brooklyn,  where  I  have  had  an  opportunity  to  examine  them.  They 
extend  to  most  of  our  public  schools  throughout  the  country  ;  yet  these 
very  closets  or  retiring-rooms  are  not  even  separate  from  one  another. 
The  children  were  brought  into  absolute  contact,  almost  equal  to  that  of 
the  animals  which  are  brought  to  our  cities  in  droves,  and  it  might  be  said 
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even  worse,  for  they  are  separated  by  wider  distances  than  our  children 
are  provided  for  in  our  schools.  Is  it  too  much  to  say  that  any  practitioner, 
who  has  had  opportunities  of  observation,  has  not  seen  children  in  con- 
vulsions due  to  these  restraining  effects,  where  they  are  kept  in  suffering 
so  many  hours  longer  in  the  day  than  they  should  be?  Is  it  any  won- 
der that  these  little  children,  who  are  sent  to  school  between  five  and 
eight  years  of  age,  should  suffer  from  these  influences,  and  the  mortality 
be  shown  by  the  statistics?  These  are  conditions  brought  about  by  re- 
straints not  sufficiently  alluded  to.  1  undertook  a  few  years  ago  to  bring 
about  a  reform  in  this  matter,  and  did  so  far  effect  it  as  to  give  one  closet 
to  each  twenty-five  girls  and  one  to  each  sixteen  boys,  also  having  other 
conveniences  for  boys. 

Dr.  E.  U.  Jones,  of  Massachusetts. — Mr.  President,  if  I  did  not  love 
children  I  should  not  have  the  inclination  to  stand  up  here  and  say  what 
I  have  to  say.  For  years  I  have  heard  the  question  of  children's  seats 
discussed,  but  I  have  never  yet  heard  the  right  thing  proposed.  I  en- 
joyed this  paper  much  ;  it  had,  however,  the  same  fault  that  every  paper 
does,  and  that  was  in  endeavoring  to  fit  the  child  to  the  chair  or  desk, 
and  not  fit  the  desk  to  the  child. 

From  the  time  a  child  is  born  to  the  time  he  is  ten  or  twelve  years 
old,  his  law  is  that  of  incessant  motion  or  absolute  rest — one  of  the  two. 
A  child  is  nothing  more  than  a  perfect  animal ;  and  just  as  you  notice 
the  actions  of  animals,  just  so  will  you  notice  the  action  of  children. 
In  the  first  place,  when  you  undertake  to  say  that  the  height  of  a  desk  or 
the  height  of  a  chair  causes  the  irregularity  in  the  shoulders  of  a  child, 
I  can  bring  you  for  every  school  child  thus  made  irregular  twenty  at 
least  of  mechanics'  children  whose  shoulders  are  raised  to  one  side  or 
the  other  side,  so  I  have  almost  come  to  the  conclusion  that  except  in 
savage  life  there  is  not  a  straight  spine.  There  is  but  one  way  in  which 
this  thing  can  be  changed,  and  that  is,  as  has  been  suggested,  in  short- 
ening the  school  hours  ;  but  I  would  rather  say,  in  shortening  the  time 
of  the  unnatural  position  between  the  chair  and  the  desk. 

There  is  also  one  other  little  change  I  would  like  to  see  made  in 
chairs,  which  I  can  easily  point  out  in  this  way  :  I  would  pivot  the  chair 
there  (illustrating),  saw  it  off  there,  and  put  a  little  rubber  there  to  pre- 
vent noise  (illustrating),  and  give  the  child  the  opportunity  of  tipping 
that  chair  back  at  least  three  inches.  You  do  not  know  what  a  rest  it 
is.  Give  the  child  a  chance  to  make  a  little  motion,  without  being  re- 
proved or  punished  for  it.  In  your  own  studies,  when  you  are  bending 
over  your  desk,  if  you  notice  you  are  constantly  changing  your  position — 
you  are  moving  yourself.  We  stand  up,  or  we  walk  across  the  room, 
or  we  take  the  book  in  the  other  hand.  1  think  it  is  the  most  natural 
way  in  the  world.  If  you  will  allow  children  that  thing — give  them  the 
possibility  and  power  of  a  little  motion — I  will  risk  all  the  brain  trouble 
that  will  come  from  it.  I  have  never  seen  any  difficulty  yet  in  cases 
where  such  freedom  was  permitted  ;  but  I  have  seen  what  was  referred 
to  so  eloquently  in  the  paper,  the  breaking  down  of  the  child's  whole 
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system,  simply  because  it  was  not  remembered  that  the  law  of  a  child's 
life  is  constant  motion. 

Dr.  No  yes,  of  Michigan. — I  only  desire  to  say  a  word  or  two  in  tes- 
timony of  the  important  subject  brought  before  the  association  in  the 
able  and  exhaustive  manner  it  was.  I  have  been  practising  as  an  ocu- 
list I  suppose  for  twenty  years  in  this  city,  and  a  great  deal  of  my  obser- 
vation has  been  given  to  the  subject  of  the  paper,  the  effect  of  school 
light  upon  the  eye  in  changing  the  vision,  in  producing  near-sightedness, 
in  producing  inflammation  of  the  eye,  inflammation  of  the  lid,  and  weak- 
ness of  the  vision.  I  have  been  long  convinced  that  there  are  too  many 
studies  in  our  schools:  there  is  too  much  cramming.  I  do  n't  call  it 
education  :  it  is  not  education.  Then  look  at  the  work  children  have 
over  their  studies.  They  are  not  helped  in  our  schools  by  the  teachers. 
They  are  given  lessons  to  learn,  problems  to  solve,  and,  to  my  certain 
knowledge,  many  of  these  problems  are  solved  at  home  by  their  parents, 
or  they  are  not  solved  at  all.  The  child  comes  home  worried  to  death. 
Now,  all  this  is  detrimental,  not  only  to  the  eye,  but  to  the  general  sys- 
tem, and  results  in  the  breaking  down  of  the  vital  forces.  I  have  espe- 
cially observed  this  in  young  maidens  and  girls,  that  they  were  breaking 
down  generally,  that  they  were  not  developing  into  womanhood,  and 
I  have  again  and  again  advised  men  to  take  their  children  out  of  school ; 
and  to-day  I  know  many  cases  where  the  pupil  should  be  out  of  school 
altogether. 

Dr.  T.  P.  Wilson. — Mr.  President,  I  am  very  considerably  interested 
in  this  paper,  and  appreciate  the  fact  that  it  covers  an  immense  amount 
of  ground.  I  want  to  call  attention  to  one  point,  at  least,  that  seems  to 
need  emphasis. 

The  evils  of  school  life  may  be  acknowledged  in  advance.  The  evils 
are  legion  :  point  them  all  out  if  you  want  to  ; — but  the  question  comes 
home  to  this  body,  What  is  the  adequate  remedy? 

Now,  Mr.  President,  I  tell  you  the  great  evil  connected  with  our 
school  life  is  too  many  months  in  school  from  January  to  December. 
The  school  year  comprises  altogether  too  many  weeks.  Now  what  is 
the  use  of  getting  up  here  and  saying  it,  and  repeating  it  year  after  year, 
and  never  accomplishing  anything  ?  Why  cannot  we  have  our  children  out 
of  school  longer?  Simply  because  there  is  a  teacher  to  begin  with,  and 
he  cannot  see  any  advantage  in  it.  If  the  time  is  shortened,  his  salary  will 
be  reduced,  and  you  must  not  look  to  the  educators  to  come  to  your 
relief.  They  would  have  it  twelve  to  thirteen  months  in  the  year  if 
they  could.  They  would  grind  the  children  through  school  as  you  would 
coffee  through  a  mill.  And  so  your  great  educational  bodies  can  see 
nothing  about  this  that  is  wrong.  And  what  can  your  children  say  ?  Abso- 
lutely nothing.  They  are  put  into  school  in  many  of  our  larger  places, 
and  are  kept  there  the  year  round,  with  a  little  narrow  vacation  from 
July  to  the  1st  of  September;  eight  mortal  weeks  is  all  they  get,  and 
then  they  are  put  to  school  again.  I  tell  you  the  only  remedy  is  to  take 
them  out  of  school  and  give  them  longer  vacations.    I  say  this  body,  rep- 
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resenting  the  intelligence  of  the  nation  as  it  does,  should  state  definitely 
what  should  be  done  with  the  children,  and  not  allow  this  imposition  to 
be  put  upon  them,  and  continue  to  scold  year  after  year  about  it  and  do 
nothing.  I  think  the  time  should  be  cut  short,  and  the  cramming  pro- 
cess should  be  attended  to.  Why,  our  children  were  absolutely  better 
when  they  went  to  log  school-houses,  and  sat  on  a  rough  bench,  and 
when  their  legs  were  tired  swung  them  the  other  way  ;  and  children  that 
went  to  school  five  months  in  the  year  learned  something.  We  kill  out 
the  very  spirit  of  the  child  itself  by  keeping  it  in  school  year  after  year. 
Then,  again,  they  go  to  school  too  soon  ;  and  I  say  that,  as  intelligent  san- 
itarians, we  ought  to  take  this  matter  in  hand  and  say  definitely  what 
should  be  done  :  then  educators  would  have  something  to  guide  them. 

Dr.  J.  N.  McCormack,  of  Kentucky. — Mr.  President,  Dr.  Wilson  asks 
the  question  very  properly,  What  are  we  going  to  do  with  this  condition  of 
things  described  in  Dr.  Lundy's  paper?  How  are  we  to  remedy  the 
evils  there  described?  Our  legislators  are  not  going  to  be  interested  by 
what  we  say  on  the  subject,  because  our  legislators  are  not  interested  or 
educated  in  sanitary  science.  Our  school  boards  are  going  to  pay  no 
attention  to  it,  and  the  same  defect  will  continue  to  exist  with  both  legis- 
lators and  school  boards,  so  long  as  the  better  educated  material  is  not 
selected  to  make  legislators  ;  and  it  seems  to  me  that  the  real  remedy  has 
not  been  touched  upon,  which  is  the  introduction  of  proper  sanitary  edu- 
cation into  all  the  schools  of  the  country.  We  want  proper  school  books 
on  sanitary  education  :  nearly  all  the  books  now  used  are  devoted  to  phys- 
iology, and  not  to  hygiene.  That  portion  devoted  to  hygiene  is  scarcely 
of  the  kind  adapted  to  the  understanding  of  smaller  children,  and  the  pu- 
pil has  to  be  quite  well  advanced  before  he  is  able  to  comprehend  the 
teachings  contained  in  those  works  at  all.  And  it  does  seem  to  me  the 
hope  of  a  remedy  is  in  the  far  future,  and  we  should  endeavor  to  intro- 
duce into  the  public  and  private  schools  such  a  system  of  sanitary  educa- 
tion that  we  shall  be  able,  after  a  while,  to  raise  up  a  generation  of  people 
who  will  enter  our  school  boards  and  legislatures,  and  comprehend  what 
sanitarians  will  teach  them. 

Dr.  C.  J.  Lundy,  of  Michigan. — Mr.  President,  I  would  like  to  thank 
the  gentlemen  who  have  spoken  upon  this  subject,  and  I  would  like  to 
say  further  to  the  gentleman  who  spoke  in  the  second  place,  that  I  did 
not  at  all  advocate  the  fitting  of  the  pupil  to  the  desk.  There  was  a  large 
portion  of  my  address  omitted  on  account  of  the  shortness  of  time  which 
touched  upon  this  matter,  and  in  which  I  advocated  that  the  desk  should 
be  adapted  to  the  pupil,  and  not  the  pupil  to  the  desk.  I  have  also  ad- 
vocated the  shortening  of  the  hours  of  study  and  the  periods  of  study.  I 
very  heartily  concur  with  the  other  speakers  in  that  regard. 

Dr.  A.  L.  Gihon,  of  Washington,  D.  C. — Mr.  President,  we  have  in 
Washington  a  new  way  of  torturing  children,  a  new  way  of  injuring  the 
brain.  It  is  called  mental  arithmetic.  I  have  rather  a  bright  boy,  I 
think,  and  he  is  being  driven  to  the  verge  of  madness  by  trying  to  ascer- 
tain how  many  fifths  there  are  in  three  sixteenths  of  nine  twenty-sevenths. 
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The  resolution  of  John  K.  Allen,  of  Chicago,  which  was  introduced 
yesterday  and  referred  to  the  Executive  Committee,  was  reported  upon 
favorably  by  the  committee,  and  its  report  was  adopted  by  the  Associa- 
tion. 

The  Association  then  took  a  recess  to  7  130  p.  m. 

EVENING  SESSION,  7:30  O CLOCK. 

The  Association  was  called  to  order,  the  President  in  the  chair. 

Dr.  Devron,  of  New  Orleans,  La. — I  have  just  received  a  telegram 
from  New  Orleans,  which  I  will  read.  It  is  addressed  from  Cincinnati, 
where  the  gentleman  now  is.    It  is  as  follows, — 

Dr.  Gustavits  Devron : 

Please  extend  an  invitation  to  the  Association,  on  behalf  of  the  managers,  to  hold  the 
next  annual  meeting  of  the  Association  at  the  World's  Exposition  in  New  Orleans. 

E.  A.  BURT, 

Contractor  General. 

Dr.  Devron. — I  will  only  say  this  in  addition  :  When  you  were  last  in 
New  Orleans,  though  we  had  no  Exposition,  we  tried  to  make  you  happy. 
If  we  did  not  succeed  completely,  we  will  try  to  succeed  better  next  time. 
[Applause.] 

The  President. — Dr.  W.  C.  Van  Bibber  has  telegraphed  to-day  from 
Baltimore,  expressing  his  regret  at  his  inability  to  be  present.  I  also 
have  a  communication  from  Dr.  Hargis,  who  sends  greeting  to  the  Asso- 
ciation upon  its  successful  meeting  now  being  held,  of  which  he  has 
heard. 

Invitations  have  also  been  received  from  St.  Louis  and  Memphis  to 
hold  the  next  meeting  in  those  cities. 

Prof.  J.  Madison  Watson,  of  New  Jersey,  then  read  a  paper  upon  the 
subject  of  Physical  Training.    (See  page  129.) 

.  Prof.  D.  A.  Sargent,  of  Cambridge,  Mass.,  also  read  a  paper  on  Phys- 
ical Training.     (See  page  116.) 

The  Convention  then  adjourned  to  ro  A.  m.  to-morrow  morning,  the 
15th. 

THIRD  DAY. 

November,  15,  1883. 

MORNING  SESSION,  10:30  O'CLOCK. 

The  Association  was  called  to  order  by  the  President,  Dr.  Ezra  M. 
Hunt. 

After  prayer  by  Bishop  Hugh  Miller  Thompson,  of  Mississippi,  the 
business  of  the  meeting  proceeded. 

The  Secretary  called  the  attention  of  the  Association  to  the  amend- 
ment of  the  constitution  proposed  last  year  by  Dr.  Gihon,  relative  to  the 
election  of  members. 
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Dr.  Gihon  stated  that  he  had  introduced  the  resolution  to  amend  the 
constitution  simply  as  a  tentative  measure,  and  since  then  the  experience 
of  the  year  had  satisfied  him  that  it  would  be  cumbersome,  and  he  moved 
to  lay  it  on  the  table,  which  was  done. 

Dr.  Jabez  Perkins,  of  Owosso,  Mich.,  and  Dr.  H.  C.  Potter,  of  East 
Saginaw,  Mich.,  were  then  elected  members  of  the  Association. 

The  Secretary  then  read  five  series  of  resolutions  reported  by  the  Ad- 
visory Council,  which,  after  the  changes  agreed  upon  by  the  Association, 
read  as  follows  : 

i 

Whkreas,  The  American  Public  Health  Association  is  the  only  body  representing  the 
sanitary  interests  of  the  whole  country,  and  recognizing  the  fact  that  these  interests  re- 
quire the  establishment  of  sanitary  science  upon  an  exact  scientific  basis,  which  experi- 
ence teaches  can  only  be  accomplished  by  painstaking  investigations  made  by  trained  ex- 
perts, and  feeling  that  both  policy  and  a  proper  national  pride  make  it  incumbent  upon 
the  United  States  to  take  an  active  part  in  the  investigations  relating  to  the  cause  and 
prevention  of  infectious  and  preventable  diseases,  which  several  European  nations  have 
promoted  in  a  most  liberal  manner ;  and 

Whereas,  The  results  of  these  investigations  have  been  of  incalculable  benefit  to  the 
citizens  of  this  country,  as  well  as  to  those  of  the  enlightened  nations  under  whose  foster- 
ing care  they  have  in  a  great  part  been  made ; — therefore,  be  it 

Resolved,  That  we  most  earnestly  petition  the  Congress  of  the  United  States  to  make 
suitable  annual  appropriations,  to  be  expended  under  the  direction  of  the  National  Board 
of  Health  in  experimental  investigations  relating  to  sanitary  matters. 

Resolved,  That  an  official  copy  of  these  resolutions  be  transmitted  to  the  Speaker  of 
the  House  of  Representatives  and  the  President  of  the  Senate,  with  the  request  that 
proper  action  be  taken  thereon. 

Resolved,  That  the  American  Public  Health  Association  highly  appreciates  the  work  of 
the  Surgeon-General's  office,  in  establishing  a  Medical  Library  so  admirably  arranged 
and  indexed,  for  the  use  of  physicians  and  sanitarians;  for  the  establishment  of  a  muse- 
um, unequalled  among  collections  of  its  kind ;  and  for  the  valuable  investigations  into 
and  reports  upon  the  health  of  troops. 

We  also  appreciate  the  interest  of  the  navy  in  marine  hygiene,  and  especially  the  valu- 
able Museum  of  Hygiene  with  its  library,  both  full  of  promise  for  the  advancement  of  san- 
itary science  and  art. 

We  express  our  sense  of  obligation  to  the  National  Board  of  Health  for  the  excellent 
service  it  has  rendered  for  the  restraint  of  epidemics,  and  for  original  investigation  into 
the  causation  of  disease.  Such  a  department  for  the  collection  and  diffusion  of  informa- 
tion, for  gathering  and  publishing  vital  statistics,  as  a  medium  of  communication  for  the 
health  authorities  of  states,  and  for  the  investigation  and  control  of  epidemics,  is  essen- 
tial for  the  promotion  of  public  health. 

3 

Whereas,  An  act  entitled  "An  act  to  prevent  the  introduction  of  contagious  and  in- 
fectious diseases  into  the  United  States,"  approved  June  2,  1879,  has  expired,  in  conform- 
ity with  the  provision  which  limited  its  duration  to  four  years ;  and 

Whereas,  By  the  testimony  of  the  health  authorities  of  the  maritime  ports  and  states, 
and  of  the  states  and  municipalities  of  the  Mississippi  valley  most  exposed  to  the  dangers 
of  infectious  and  contagious  diseases  of  foreign  origin,  the  execution  of  the  act  in  ques- 
tion by  the  National  Board  of  Health  was  attended  with  most  beneficial  results,  in  pre- 
venting the  introduction  of  pestilences  into  the  country,  and  their  spread  from  one  state 
to  another,  by  securing  the  best  sanitary  condition  of  the  commercial  marine ;  by  the  cre- 
ation of  refuge  stations  for  infected  vessels  coming  to  the  ports  of  the  United  States ;  by 
organizing  a  system  of  steamboat  and  railroad  inspection  which  controlled  the  spread  of 
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infection  from  state  to  state  with  the  least  possible  interruption  to  travel  and  traffic ;  by 
the  publication  and  dissemination  of  weekly  information  of  the  sanitary  condition  of  ports 
and  places  in  the  United  States  and  of  the  commercial  nations ;  and  by  aiding  and  co- 
operating with  state  and  local  boards  of  health,  in  their  efforts  to  prevent  and  suppress 
epidemics ; — therefore, 

Resolved,  That  in  the  opinion  of  this  Association,  representing  the  health  authorities 
and  sanitary  organizations  of  the  United  States,  the  law  of  June  2,  1S79,  above  referred 
to,  was  a  wise  and  judicious  measure,  admirably  adapted,  as  experience  proves,  within 
proper  limits,  to  secure  the  co-operation  of  the  general  government  with  state  and  local 
boards  of  health  in  the  prevention  and  control  of  pestilences,  which,  by  their  tendency  to 
wide  diffusion  and  devastation,  always  assume,  on  their  appearance,  a  national  impor- 
tance. 

Resolved,  That  this  Association  hereby  expresses  its  deep  regret  that  the  above  men- 
tioned law  was  allowed  to  expire  by  limitation,  and  now  respectfully  but  earnestly  recom- 
mends that  Congress,  in  view  of  the  always  impending  danger  from  yellow  fever  and  the 
possible  near  invasion  of  cholera,  re-enact  the  law  of  June  2,  1879,  or  effect  such  legisla- 
tion as  will  accomplish  the  results  heretofore  accomplished  by  it. 

Resolved,  That  a  copy  of  these  resolutions,  signed  by  the  officers  of  the  Association,  be 
transmitted  to  the  President  of  the  Senate  of  the  United  States,  and  to  the  Speaker  of 
the  House  of  Representatives. 

4 

Whereas,  The  collections  known  as  the  Army  Medical  Museum  and  Library  of  the 
Surgeon-General's  office,  located  in  Washington,  D.  C,  and  recognized  as  among  the 
most  complete  and  valuable  of  their  kind  in  the  world ;  and  as  their  practical  usefulness 
has  been  abundantly  demonstrated  by  the  interest  with  which  they  are  regarded  by  the 
medical  profession  both  at  home  and  abroad ;  and 

Whereas,  By  reason  of  the  insecurity  and  unsuitability  of  the  building  in  which  they 
are  now  placed  they  are  in  constant  danger  of  damage  or  destruction,  from  which  would 
ensue  irreparable  loss  ; — therefore, 

Resolved,  That,  in  the  opinion  of  the  American  Public  Health  Association,  the  inesti- 
mable value  of  these  collections  demands  from  Congress  such  fair  consideration  of  the 
merits  involved  as  will  secure  an  appropriation  of  sufficient  amount  to  provide  a  fire- 
proof building,  of  adequate  size  and  suitable  construction,  for  the  present  uses  of  the  Mu- 
seum and  Library. 

Resolved,  That  the  Army  Medical  Museum  and  Library  of  the  Surgeon-General's  office 
are  inseparable  in  object  and  interest,  and  only  capable  of  the  greatest  usefulness  when 
under  one  control  and  management ;  that  this  Association  views  with  regret  and  disfavor 
any  attempt  to  separate  the  two. 

Resolved,  That  Congress  would  meet  the  wishes  of  the  medical  profession  of  the  United 
States  by  appropriating  suitable  sums  of  money  for  the  support,  care,  and  increase  of 
these  collections. 

Resolved,  That  the  work  now  in  progress  under  the  direction  of  the  Surgeon-General  of 
the  army,  entitled  "An  Index  Catalogue"  of  the  Surgeon-General's  office,  is  also  one  in 
which  the  sanitarians  of  the  United  States  are  greatly  interested,  and  should  receive  the 
substantial  aid  and  encouragement  of  Congress,  with  a  view  to  its  speedy  and  certain 
completion. 

Resolved,  That  a  copy  of  these  preambles  and  resolutions  be  forwarded  to  the  Speaker 
of  the  House  of  Representatives,  and  also  to  the  President  of  the  Senate,  requesting  atten- 
tion and  legislation  to  effect  the  objects  above  set  forth. 

5 

Resolved,  That  the  American  Public  Health  Association  congratulates  the  Surgeon- 
General  of  the  Navy,  Dr.  Philip  S.  Wales,  on  the  admirable  and  valuable  Museum  of  Hy- 
giene which  he  has  succeeded  in  establishing  in  the  city  of  Washington,  in  connection 
with  the  Hurcau  of  Medicine  and  Surgery  of  the  Navy  Department,  and  expresses  its 
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appreciation  of  the  zeal  and  professional  interest  which  he  has  exhibited  in  the  cause  of 
sanitary  science. 

Resolved,  That  the  Committee  on  the  Museum  of  Hygiene  be  directed  to  communicate 
to  the  Secretary  of  the  Navy  and  the  President  of  the  United  States  the  hope  of  the  As- 
sociation that  the  valuable  work  so  auspiciously  begun  may  be  facilitated  by  their  favor- 
able consideration. 


After  each  of  these  was  read,  it  was  laid  upon  the  table. 

After  the  five  were  read,  it  was  moved  that  the  second  be  taken  from 
the  table  for  consideration  ;  and  upon  motion  it  was  adopted  by  the  asso- 
ciation. 

The  first  was  then  taken  up. 

Dr.  Wight,  of  Detroit,  moved  as  an  amendment  that  an  appropria- 
tion of  not  less  than  $100,000  be  asked  from  congress,  stating  that  the 
subject  under  consideration  was  of  very  great  importance  from  a  national 
point  of  view,  and  investigations  of  a  special  nature  cannot  be  carried  on 
without  money,  and  $100,000  would  be  little  enough  for  the  purpose  ; 
that  all  governments  should  be  aroused  in  their  pride,  or  the  people  be 
aroused  in  their  pride  to  bring  an  influence  on  the  government.  When 
it  is  remembered  that  the  German  government  is  sending  a  commission 
of  learned  men  to  Egypt  to  investigate  as  to  the  cholera,  and  when  we 
see  that  commission  asking  the  government  of  Germany  for  further 
amounts  and  further  time  to  extend  their  investigations  to  India,  these 
facts  should  be  a  stimulus  to  all  other  enlightened  nations.  We  are  among 
the  greatest  of  civilized  peoples,  among  the  richest  of  all  the  nations  of 
the  earth,  and  the  amount  named  would  be  little  enough  for  the  govern- 
ment of  the  United  States  to  appropriate  for  the  purpose  of  investigating 
the  special  causes  of  diseases,  not  only  among  men,  but  among  animals, 
and  to  send  a  commission  wherever  it  is  necessary,  in  order  to  investi- 
gate in  the  best  manner. 

Dr.  Wight's  amendment  was  adopted. 

Dr.  Stephen  Smith  made  the  following  remarks  upon  this  resolution  : 
Mr.  President,  I  would  be  glad  to  have  included  in  that  resolution  the 
sense  of  this  association  that  the  investigation  of  the  causes  of  the  ordi- 
nary preventable  diseases  is  of  more  consequence  than  is  the  prevention 
of  contagious  and  infectious  diseases  from  abroad.  By  the  census  of 
1880  there  were  over  two  million  deaths  in  the  United  States.  Over  one 
hundred  thousand  of  these  were  caused  by  five  diseases.  Each  one  of 
these  five  diseases  was  more  fatal  even  than  yellow  fever  or  cholera  has 
ever  been  in  a  decade.  The  deaths  in  1878  from  yellow  fever  were  prob- 
ably only  twenty  thousand  ;  the  deaths  in  18S0  from  consumption  were 
over  thirty  thousand.  I  think  there  is  fair  reason  to  hope  that  the  proper 
continuance  of  those  investigations  would  lead  to  the  discovery  of  the 
fact  that  consumption  is  a  preventable  disease,  at  least  to  a  very  large 
extent,  and  to  the  establishment  of  means  for  its  prevention. 

Col.  Waring  moved  that  the  resolution  be  changed  so  as  to  include 
infectious  and  preventable  diseases,  which  would  cover  the  whole  ground, 
which  motion  was  adopted. 
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Dr.  Stephen  Smith,  Col.  Waring,  and  Dr.  Bell  were  then  appointed 
by  the  president  as  a  special  committee  to  improve  the  phraseology  of 
the  resolution. 

The  other  resolutions  were  then  taken  from  the  table  and  adopted  by 
the  association.  The  third  resolution  was  referred  to  the  special  com- 
mittee to  amend  its  phraseology.  The  fourth  resolution  was  amended, 
on  motion  of  Dr.  Wight,  so  as  to  leave  out  the  phrase  mentioning  specific 
sums  to  be  appropriated  for  the  purposes  named  in  the  resolution. 

(Subsequently  the  Special  Committee  on  Revision  reported  their 
changes,  which  were  adopted  as  above  reported.) 

The  Secretary  then  read  a  letter  from  St.  Louis,  Mo.,  inviting  the 
association  to  hold  its  next  meeting  at  that  place. 

The  invitation  was  accepted  by  vote  of  the  association. 

Dr.  William  Oldright,  of  Toronto,  Ontario,  stated  to  the  meeting  that 
there  would  be  a  sanitary  convention  held  at  London,  Ontario,  com- 
mencing to-morrow,  and  he  extended  a  cordial  invitation  to  the  mem- 
bers of  this  association  to  attend. 

The  Secretary  then  submitted  the  report  of  the  executive  committee. 
(See  reports  of  committees.) 

The  recommendation  contained  in  this  report  was  voted  upon  by  the 
meeting,  and  adopted. 

The  Secretary  then  read  the  report  from  the  Publication  Committee, 
to  whom  was  referred  by  the  Executive  Committee  of  this  year  the  pa- 
per of  Dr.  Stephen  Smith  in  regard  to  a  sanitary  journal.  (See  reports 
of  committees.) 

The  Secretary  then  read  the  report  of  the  Auditing  Committee  for  the 
Treasurer's  account  for  the  year  past,  which  report  was  adopted  by  the 
Association. 

The  report  of  the  Standing  Committee  of  the  National  Museum  of  Hy- 
giene was  read.    The  report  was  accepted  and  placed  on  file. 

After  the  reading  of  this  report,  Dr.  J.  M.  Browne  made  the  following 
remarks,  being  limited  to  five  minutes  by  the  President: 

Dr.  Browne. — Mr.  President,  I  wish  to  state  to  the  members  of  the 
Association — as  I  am  in  charge  of  this  Museum,  and  as  you  have  lis- 
tened to  the  report  which  I  made  to  the  Surgeon-General  of  the  Navy — a 
few  points  which  I  desire  to  emphasize  ;  or,  rather,  as  I  am  limited  to 
time  I  will  simply  state  that  there  is  one  point  in  reference  to  the  Muse- 
um which  perhaps  all  of  you  did  not  understand  sufficiently  when  it  was 
read,  which  is  this, — that  I  said  that  in  issuing  circulars  giving  the  scope 
and  character  of  this  National  Museum,  I  had  pursued  a  plan  which  I 
thought  would  elicit  an  almost  unanimous  response,  especially  from  mem- 
bers of  the  medical  profession.  In  this  I  was  disappointed.  In  the  first 
place,  I  addressed  autographic  letters  accompanying  the  circulars  to 
thirty-nine  members  of  the  Committee  on  State  Medicine  of  the  Ameri- 
can Medical  Association.  From  these  thirty-nine  I  received  two  respon- 
ses, one  from  Dr.  Gihon, — to  whom  I  did  not  send  the  circular,  but  he 
responded  in  person, — and  the  other  from  one  of  the  members  of  the 
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committee.  Of  six  hundred  and  seven  members  of  the  American  Pub- 
lic Health  Association,  I  received  responses  from  sixty-seven.  I  am 
sorry  to  say,  however,  that  the  largest  percentage  of  resj^onses  were  not 
from  the  medical  portion  of  the  Public  Health  Association.  The  Muse- 
um at  the  present  time  is  an  illustration  of  what  its  grandeur,  importance, 
and  utility  will  be  in  the  future,  if  itreceives  proper  encouragement.  Our 
space  is  altogether  too  limited.  The  Surgeon-General  of  the  Navy  has  in 
contemplation  the  transferring  of  the  Museum,  providing  he  receives  the 
proper  authority,  to  the  Naval  Hospital  at  Washington,  likely  to  be 
abandoned  ;  and  if  that  is  done  we  propose  to  have  a  Museum  which  cer- 
tainly will  be  equal  if  not  superior  to  the  large  Museum  of  London.  I 
am  very  glad  that  you  have  passed  a  resolution  this  morning  commend- 
ing the  action  of  Surgeon-General  Wales,  who  was  the  originator  of  the 
adoption  of  the  Museum  of  Hygiene  in  this  country.  He  secured  an  ap- 
propriation of  $7,500  from  Congress,  which  has  been  devoted  to  the  pay- 
ment of  rent  and  the  procurement  of  certain  models  and  sufficient  furni- 
ture for  the  present  and  the  future.  I  will  say  that  Surgeon-General 
Wales  has  rightly  merited  the  grateful  recognition  which  you  have  been 
pleased  to  bestow  this  morning.  I  wish  also  to  state  that  we  invite  each 
and  every  member  of  this  Association,  should  they  visit  Washington,  to 
come  to  the  Museum.  We  shall  be  happy  to  receive  any  suggestions 
from  them  ; — and,  further,  that  if  any  one  has  any  art  or  literature  in  the 
shape  of  a  monograph,  or  anything  of  that  kind,  in  relation  to  hygiene, 
and  would  be  pleased  to  send  it  to  Washington,  we  would  be  glad  to  re- 
ceive it  and  j^ut  it  in  the  Library. 

The  President  stated  that  the  papers  to  be  read  were  so  numerous  that 
he  would  have  to  ask  the  committees  to  be  brief  in  their  reports,  and  also 
ask  the  gentlemen  who  will  read  papers  to  abbreviate  them  as  much  as 
possible,  and  not  to  deem  the  chair  intrusive  in  this  request. 

The  Secretary  submitted  to  the  Association  the  report  of  the  Commit- 
tee on  Vital  Statistics,  the  reading  of  which  was  dispensed  with  by 
vote. 

Dr.  J.  N.  McCormack,  of  Kentucky,  offered  the  following  resolution : 

Resolved,  That  at  future  meetings  of  this  Association,  the  reading  of  papers  and  reports 
shall  be  limited  to  thirty  minutes, — longer  papers  being  read  by  abstracts. 

Adopted. 

APPOINTMENT  OF  COMMITTEES. 

The  report  of  the  Nominating  Committee  on  the  Election  of  Officers 
was  then  taken  up,  and  the  President  announced  the  Standing  Commit- 
tees for  next  year.    (See  organization.) 

The  Committee  on  Compulsory  Vaccination  then  made  its  report,  and 
it  was  moved  that  the  report  be  accepted,  which  motion  was  adopted. 
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MISCELLANEOUS  BUSINESS. 

It  was  moved  that  a  committee  on  school  hygiene  be  appointed,  and, 
upon  the  adoption  of  this  motion,  the  President  announced  as  members 
of  the  committee  the  following: 

Prof.  D.  A.  Sargent,  of  Cambridge,  Mass. 
Dr.  S.  W.  Abbott,  of  Wakefield,  Mass. 
Dr.  E.  S.  Elder,  of  Indianapolis,  Ind. 
Hon.  John  Eaton,  of  Washington,  D.  C. 
Prof.  J.  M.  Watson,  of  Elizabeth,  N.  J. 

ELECTION  OF  OFFICERS. 

The  Nominating  Committee  recommended,  as  the  President  for  the 
next  year,  Dr  A.  L.  Gihon,  Washington,  D.  C,  Medical  Director  of  the 
Navy. 

Dr.  James  E.  Reeves,  of  West  Virginia,  was  nominated  for  first  Vice- 
President. 

Hon.  Erastus  Brooks,  of  New  York,  was  nominated  for  second  Vice- 
President. 

Dr.  Irving  A.  Watson,  of  Concord,  N.  H.,  was  nominated  for  Sec- 
retary. 

Dr.  J.  B.  Lindsley,  of  Nashville,  Tenn.,  was  nominated  for  Treas- 
urer. 

Dr.  Thomas  L.  Neal,  of  Ohio,  Dr.  J.  D.  Gatch,  of  Indiana,  H.  P. 
Walcott,  of  Massachusetts,  Dr.  Gustavus  Devron,  of  Louisiana,  Dr. 
H.  D.  Fraser,  of  South  Carolina,  and  Dr.  Charles  Smart,  of  U.  S.  Army, 
were  nominated  for  members  of  the  Executive  Committee. 

The  Secretary  was  authorized  to  cast  the  report  of  the  Nominating 
Committee  as  the  ballot  of  the  Association,  and  they  were  severally 
elected. 

A  paper  on  the  removal  of  decomposable  material  from  households, 
by  Eudolph  Hering,  C.  E.,  of  New  York  city,  was  read  by  Dr.  Kedzie, 
of  Michigan. 

A  paper  on  the  Overhead  Ventilation  of  Sewers  was  read  by  Dr. 
William  Oldright,  of  Toronto,  Out. 

Before  adjournment  the  President  announced  as  delegates  to  the  Inter- 
national Medical  Congress  and  the  International  Sanitarv  Congress, — 

Dr.  R.  C.  Kedzie,  of  Michigan. 

Dr.  Azel  Ames,  Jr.,  of  Massachusetts. 

Dr.  W.  R.  Newton,  of  N.  Y. 

Dr.  Hillary  Ryan,  of  Texas. 

Dr.  J.  M.  Browne,  of  U.  S.  Navy. 

Dr.  J.  T.  Link,  of  Indiana. 

Dr.  O.  W.  WlGHT,  of  Michigan. 
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Col.  Geo.  E.  Waring,  of  Washington,  D.  C. 
Dr.  Stephen  Smith,  of  N.  Y. 
John  K.  Allen,  of  Illinois. 

On  motion  of  the  Secretary,  the  name  of  the  President,  Dr.  Ezra  M. 
Hunt,  was  added  to  the  list. 
Adjourned  to  3  p.  M. 

AFTERNOON  SESSION,  3  O'CLOCK. 
The  President  called  the  Association  to  order. 

A  paper  on  the  Care  of  Households,  by  Dr.  Joseph  H.  Raymond,  of 
Brooklyn,  N.  Y.,  was  read  by  Dr.  A.  N.  Bell. 

DISCUSSION. 

Col.  Waring. — Mr.  President,  the  first  thought  that  occurs  to  me,  as 
suggested  by  these  papers,  is  the  futility  of  any  attempt  to  educate  the 
people  upon  sanitary  matters.  That  a  town  like  Brooklyn,  which  has 
been  for  so  long  a  time  under  the  influence  of  so  distinguished  a  sanita- 
rian as  Dr.  Bell,  should  produce  in  its  Board  of  Health  an  officer  who 
can  make  the  remarks  that  Dr.  Raymond  has  made  about  water-closets, 
it  seems  to  me  an  illustration  of  the  impossibility  of  hammering  new 
ideas  into  the  uneducated  mind.  There  is  a  sort  of  incidental  condem- 
nation of  the  pan-closet,  or,  rather,  a  reference  to  the  fact  that  the  pan- 
closet  is  generally  condemned.  It  is  stated  that  if  we  will  take  it  out 
occasionally  and  burn  it  out,  and  varnish  it,  it  will  do  no  harm.  My 
idea  is,  that  it  does  not  take  a  week  for  the  pan-closet  to  become  an  in- 
tolerable nuisance,  from  a  sanitary  point  of  view,  and  it  will  probably  be 
only  cleaned  one  week  in  the  year,  so  that  we  shall  have  at  least  fifty-one 
weeks  when  the  closet  will  be  a  nuisance. 

Dr.  Raymond  also  says  that  the  hopper-closet  should  not  be  used.  I 
hardly  know  what  to  say  about  that.  In  rearranging  the  drainage  of  a 
house  in  Washington  that  I  am  going  to  occupy,  I  have  just  had  a  hop- 
per-closet put  in.  It  seems  to  me  that  Dr.  Raymond  is  entirely  wrong 
in  those  two  matters, — and  they  are  both  very  serious  matters, — and  they 
are  likely,  in  the  minds  of  those  who  have  given  attention  to  the  subject, 
to  detract  from  the  valuable  statements  of  other  parts  of  his  paper. 

I  want  now  to  make  a  few  remarks  in  reference  to  the  paper  of  Dr. 
Oldright,  of  Canada,  on  the  question  of  sewer-gas.  I  think  that  for 
an  old  town  like  Boston  or  Philadelphia,  where  the  sewers  are  very 
bad, — bad  in  plan,  bad  in  construction,  bad  in  maintenance, — and  where 
the  houses  had  mostly  their  plumbing  work  constructed  before  any  ideas 
of  reform  had  come  in  vogue, — some  device  similar  to  that  referred  to  in 
the  paper  would  be  advantageous  as  a  make-shift,  supposing  it  to  be 
impossible  to  resort  to  any  radical  improvements.  But  it  seems  to  me, 
as  the  doctor  suggested  in  the  early  part  of  his  paper,  that  this  would 
be  attacking  the  subject  from  the  wrong  end.    The  way  to  get  rid  of 
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sewer-gas  is  not  to  devise  means  for  discharging  it  above  the  roofs  of  the 
houses,  but  to  get  rid  of  its  production.  I  am  aware  that  however 
complete  any  system  of  drainage  may  be,  in  the  house  or  in  the  street, 
there  may  be  slime  on  the  walls  which  will  produce  decomposition,  which, 
if  confined,  becomes  offensive,  and  will  be  charged  with  sins  ascribed  to 
sewer-gas.  But  where  sewers  are  properly  built  the  walls  are  impervious, 
and  they  are  copiously  and  frequently  flushed,  and  subjected  to  constant 
draughts  of  air ; — there,  I  believe,  it  is  utterly  unnecessary  to  attempt 
anything  further.  The  only  sure  way  of  getting  rid  of  the  products  of 
decomposition  in  sewers  is  to  see  that  the  sewers  are  ventilated,  and  that 
the  house-drains  are  ventilated  through  the  house. 

I  am  obliged  here  to  refer  to  a  work  of  my  own  ;  but  I  believe  that  the 
gentlemen  who  are  here  from  Memphis  will  sustain  what  I  say.  In 
connection  with  the  newer  parts  of  the  drainage  of  Memphis,  what  was 
done  in  1880  and  later,  neither  in  the  houses  nor  in  the  street-sewers  is 
there  an  atmosphere  which  is  known  everywhere  as  sewer-gas.  I  think 
that  all  devices  for  corking  it  up,  or  providing  special  outlets  for  it,  are 
unnecessary.  If  we  simply  establish  a  thorough  drainage-system,  and  have 
the  drains  well  flushed  and  a  uniform  current  of  air  up  and  down,  we 
shall  then  get  rid  of  the  injurious  qualities  of  the  atmosphere  of  sewers. 
There  is  one  other  point  in  connection  with  sewer-gas  that  I  will  refer  to, 
and  that  is,  that  nearly  all  the  sewer-gas  which  is  detected  in  houses  is 
formed  in  the  overflow-pipes  of  wash-basins  and  bath-tubs,  and  in  the 
space  under  the  seats  of  water-closets. 

I  believe  that  in  ninety-nine  cases  out  of  a  hundred  in  New  York  city, 
or  in  any  other  large  city,  the  air  of  the  house-pipe  itself  is  infinitely 
worse  than  the  air  of  the  sewer  with  which  it  is  connected.  I  believe 
that  the  regulation  in  New  York,  which  requires  a  trap  on  the  main 
drain,  is  having  the  effect  of  preventing  a  very  material  mitigation  of  the 
condition  of  the  air  of  the  soil-pipes  by  preventing  a  free  circulation 
which  might  be  made  to  take  place  through  the  sewer  through  those 
pipes.  But  all  of  us  pay  too  little  attention  to  the  mode  of  decomposition 
within  our  rooms — bed-rooms,  bath-rooms,  and  various  parts  of  the 
house — of  those  pipes,  between  the  trap  and  the  atmosphere  of  the  room, 
which  are  used  for  overflows,  and  which  are  constantly  being  slimed  by 
the  filthy  waters  discharged  through  them,  and  which  are  entirely  un- 
ventilated.  Take,  as  an  instance  of  this,  the  overflow-pipe  of  a  bath- 
tub, in  the  ordinary  arrangement  of  a  bath-room  :  there  is  a  plug  at  the 
bottom,  which  connects  with  the  pipe  running  through  the  trap,  and  out 
of  the  side,  through  a  screen-hole,  is  another  pipe  which  connects  with 
the  same  above  the  trap.  Now,  your  bath  is  full  of  soapy  water  that 
has  been  used.  You  draw  the  plug  to  discharge  it ; — the  first  efl'ect  is  to 
drive  the  water  nearly  to  the  same  height  in  this  stand-by  ;  then  it  little 
by  little  descends,  and  leaves  this  coating  on  the  side  of  the  pipe.  If  the 
bath-tub  used  in  this  way  has  been  in  use  a  few  months,  you  will  have 
an  illustration  of  what  I  mean  ;  and  if  you  want  to  realize  the  condition 
of  things,  take  down  the  riser  in  front  of  the  water-closet,  especially  if  it 
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is  a  pan-closet  with  a  corroded  putty  joint,  with  a  leak  where  the  water 
constantly  passes  through,  and  you  will  get  some  idea  of  the  condition 
of  the  atmosphere  that  passes  there.  I  think  it  is  these  little  motes  in 
our  own  domestic  eyes  that  should  be  attended  to  before  we  attach  too 
much  importance  to  general  remedies. 

Dr.  Oldright. — Mr.  President,  I  would  like  to  ask  Col.  Waring  one 
question,  and  that  is,  if,  in  the  case  which  he  supposes  of  the  ventilation 
of  the  drainage  in  which  he  has  everything  else  right,  he  would  prefer 
that  the  ventilation  which  does  take  place  should  be  on  the  street  level, 
or  up  through  the  house  by  means  of  the  soil-pipe  and  a  counter-vent. 

Col.  Waring. — Mr.  President,  I  should  make  no  opening  whatever,  in 
the  street,  for  ventilation.  I  should  make  no  counter-vent-pipe  outside  of 
the  house.  I  should  have  every  house  in  the  town  carry  its  own  soil- 
pipe  from  its  sewer  to  the  roof.  Some  roofs  would  be  high,  some  low  ; 
some  pipes  would  be  on  the  sunny,  some  on  the  shady  side  ;  some  would 
be  colder  than  others  ;  and  there  would  be  a  constant  interchange  of 
atmosphere  coming  down  one  side  of  the  pipe  to-day  and  up  the  other 
one  to-morrow  ;  and,  perhaps,  many  different  influences  reversing  the 
conditions  on  other  days,  so  that  there  would  be  not  only  an  oppor- 
tunity for  freezing,  but  under  natural  influences  a  movement  of  air  con- 
stantly throughout  the  whole  system.  Then,  if  you  add  to  that  system 
of  sewerage  what  has  been  added  in  Memphis, — flushed  tanks  with 
considerable  capacity, — this  is  what  takes  place  :  The  tanks  hold  about 
two  hogsheads  of  water ;  they  discharge  into  a  six-inch  sewer  at  inter- 
vals from  twelve  to  twenty-four  hours,  and  the  whole  volume  in  less  than 
a  minute, — sometimes  in  as  short  a  time  as  thirty-five  seconds, — which 
makes  a  tremendous  sweep  through  the  sewer,  crowding  the  air  before 
it,  and  creating  a  partial  vacuum  behind.  As  the  air  is  forced  in  front 
of  this  flush,  it  finds  its  exit  through  the  soil-pipe  on  one  side  or  the 
other.  The  partial  vacuum  that  is  formed  behind  as  the  waves  pass  on 
'is  followed  by  an  indraft  of  air  ;  and  I  feel  confident  that  the  natural 
movement  of  the  air,  under  the  different  influences  of  temperature  and 
wind,  aided  by  this  periodical  impulse  which  is  given  by  the  flush  and 
discharge,  is  all  that  is  needed  ;  and  that  the  soil-pipes  furnish  all  the 
inlet  and  outlet  that  we  need,  so  that  an  additional  counter-vent  on  the 
outside  of  the  house  seems  to  me  unnecessary. 

Dr.  Ames. — Mr.  President,  I  would  like  to  ask  Col.  Waring  a  ques- 
tion. He  spoke  of  the  fact  that  we  are  all  called  on  to  consider,  every 
little  while,  of  the  different  altitudes  at  which  the  tops  of  the  soil-pipes 
emerge  from  roofs.  I  would  like  for  him  to  say  whether  he  has  found  it 
desirable  or  practicable  to  in  any  way  provide  against  the  escape  of  gas, 
occurring  as  it  does  under  such  circumstances,  in  the  neighborhood  of 
upper  windows  of  contiguous  dwellings,  or  near  the  windows  of  the 
same  dwelling. 

Col.  Waring. — Mr.  President,  I  should  always  avoid,  so  far  as  pos- 
sible, any  contiguity  to  the  windows  of  adjoining  dwellings,  and  I  should 
insist  on  carrying  the  pipe  out  from  the  house  itself  and  above  all  of  its 
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windows.  At  the  same  time  I  would  say,  that,  where  there  are  thor- 
oughly ventilated  soil-pipes,  and  where  there  are  only  water-closets  used 
which  discharge  a  large  volume  of  water,  there  is  a  copious  fresh  air 
inlet  escaping  from  the  top  which  is  hardly  noticeable  two  or  three  feet 
away. 

Dr.  Bell. — Mr.  President,  I  will  say  a  very  few  words.  Part  of  what 
Col.  Waring  has  said,  according  to  my  judgment,  is  outside  of  debatable 
ground.  I  thought  a  pan-closet  was  so  universally  condemned  that  it 
ought  to  be  made  a  crime  to  use  it.  I  will  state  more  emphatically 
than  he  did,  that  the  best  closet  in  use  is  the  recently  made  hopper 
closet.  I  have  lately  directed  other  closets  to  be  removed  and  hopper 
closets  put  in,  where  I  wanted  the  best  possible  work.  These  are  things 
that  every  person  would  see,  if  he  had  once  acquainted  himself  with  the 
structure  of  these  closets  :  there  would  then  be  no  longer  any  question 
about  their  superiority. 

Mr.  Chairman  and  gentlemen,  I  purpose  going,  if  you  will  permit  me, 
a  little  beyond  some  of  the  papers  here.  Our  friend  Dr.  Brodie  was  kind 
enough  to  refer  to  me  yesterday,  or  the  day  before,  in  his  opening  ad- 
dress, when  he  said  that  some  four  years  ago,  during  past  visits  to  De- 
troit, I  found  some  fault  with  the  sewerage  system  there.  It  was  made 
my  duty  at  that  time,  as  I  was  in  the  service  of  the  National  Board  of 
Health  :  but  long  before  that,  and  for  many  years,  I  might  say,  I  was  so 
devoted  to  public  health  questions  as  to  make  all  the  use  of  my  senses  I 
could,  and  especially  that  very  prominent  organ  which  I  need  not  name. 
This  was  decidedly  so  four  years  ago,  when  I  took  a  day  and  a"  half  to 
go  over  Detroit,  and  I  found  out  something  about  local  conditions  there. 
I  found  out  enough  about  the  history  of  Detroit  and  Detroit  sewerage  to 
know  that  it  has  been  wiser  in  its  day  and  generation  than  many  other 
cities,  even  of  larger  population  ;  that  is  to  say,  it  began  there  a  sewerage 
system  so  many  years  ago  as  to  be  older  than  many  of  us  in  this  room  ; 
in  other  words,  very  few  of  us  are  older  than  the  beginning  of  the  sewer- 
age system  in  Detroit ;  and  I  think  I  found  out  from  the  examination 
that  they  put  down  sewers  here  some  three  feet  in  diameter,  some  a  little 
more  than  that.  From  time  to  time  they  have  been  building  ever  since, 
until  they  have  discovered  the  secret  which  I  have  never  been  able  to 
practise — to  empty  into  a  three-feet  sewer  another  one  that  is  about  five 
or  six  feet  in  diameter,  and  yet  make  a  good  sewerage  discharge  :  for  it 
is  presumable  they  think  they  accomplish  this.  This  is  not  all :  they 
have  run  the  outlets  of  these  sewers  on  their  tide-waters  there  at  a  depth,  I 
think,  some  of  them,  of  nearly  thirty  feet.  At  times  of  high  water,  and 
varying  from  just  about  the  level  of  water,  they  get  a  back-water  into  the 
mouths  of  the  sewers  of  Detroit,  varying  all  the  way  from  a  few  hundred 
to  a  few  thousand  feet  in  some  sewers,  which,  I  hardly  need  add,  will 
press  all  the  sewer  gas  through  any  traps  you  may  have  in  Detroit.  But 
this  is  not  all :  they  have  there  a  system  of  what  they  call  lateral  sewers, 
as  well  as  these  big  sewers.  These  lateral  sewers  run  into  alleys,  and 
back  yards,  and  houses,  and  there  they  end  as  dead-ends,  many  of  them — 
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and  there  are  thousands  in  this  city  connected  with  the  privy  in  this  way — 
and  the  dead-ends  of  these  sewers  are  the  ventilating  surfaces  of  the  sew- 
ers :  sometimes  it  becomes  a  choked  dead-end.  Now,  to  prevent  sewer 
gas  from  going  up  through  these  privy-vaults  or  closets  in  back  yards, 
they  have  opened  in  some  of  them  lateral  ventilating  openings,  as  though 
they  would  like  to  let  out  somewhere  else  in  the  yard  besides  from  the 
privy  the  gases  arising  from  the  materials  which  choke  up  the  sewers. 

Now,  it  does  seem  to  me  that  if  anything  in  the  world  can  impress  us 
with  the  truth,  it  is  what  we  now  generally  accept  as  the  germ  theory; 
and  if  there  is  any  truth  in  it  at  all.  the  question  of  ventilating  sewers  off 
the  surface  must  be  done  away  with.  If  they  are  to  be  ventilated,  they 
should  be  ventilated  as  high  up  in  the  air  as  possible,  where  all  the  gases 
can  be  decomposed  and  turned  back  into  their  original  elements  before 
they  are  breathed  again  ;  or  else  the  germs  should  be  exposed  to  the  in- 
fluence of  the  atmosphere  before  they  can  be  allowed  to  separate  them- 
selves. The  germ  theory  and  the  escape  of  sewer  gas  at  the  surface  are 
incompatible. 

Now  I  by  no  means  wish  to  be  understood  as  characterizing  the  con- 
dition of  things  here  as  much  worse,  if  it  is  any,  than  in  a  great  many 
other  cities.  I  might  say  the  same  of  New  York  and  parts  of  Brook- 
lyn, as  well  as  of  Detroit,  except  that  I  do  not  think  we  have  in  those 
first-named  places  anything  quite  as  bad  as  these  laterals,  which  come  up 
through  these  privy-yards.  Dr.  Brodie  may  ask  me  if  Detroit  is  not  a 
healthy  city.  I  am  in  the  habit  of  receiving  reports  very  regularly  from 
Detroit,  and  many  other  cities,  and  I  find  from  the  recent  reports  from 
Detroit  about  one  third  of  the  people  who  die  there  die  from  diphtheria 
and  typhoid  fever.  It  may  strike  you  as  an  amusing  statement,  and  yet 
it  is  true,  that  the  healthfulness  of  any  place  is  not  to  be  measured  by  the 
actual  numbers  that  they  give  us.  They  will  tell  us  that  there  are  only 
dying  at  Detroit  twenty  per  annum  :  that  is  true  : — but  if  one  third  of  that 
twenty  are  really  lost  by  preventable  diseases,  it  is  none  the  less  a  crime 
that  Detroit  should  not  have  at  least  a  two-thirds  better  death  rate  than 
she  now  has. 

I  do  not  want  to  condemn  Detroit,  though  I  have  very  good  reasons 
for  knowing  and  stating  these  things,  hoping,  as  was  so  well  suggested, 
that  this  manner  of  pointing  out  particular  things  here  may  be  more  prac- 
ticallv  applied  than  if  simply  described  in  general  terms.  I  have  cited 
conditions  that  I  have  examined  and  know  about.  I  hardly  need  say 
anything  else  about  Dr.  Raymond's  paper  that  I  have  just  read.  There 
are  several  things  in  it  that  I  am  very  far  from  agreeing  with.  In  its 
description  of  closets,  and  where  they  should  be  set,  and  so  on,  I  think 
perhaps  Dr.  Raymond  has  examined  the  subject  as  thoroughly  as  most 
persons  of  his  age  that  I  am  acquainted  with.  I  only  wish  that  he  and 
others,  before  they  write  such  papers  for  this  Association,  would  exam- 
ine the  sewers  as  I  have  done  in  Brooklyn,  where  we  have  this  street 
ventilation  throughout  the  city,  and  other  places. 

Col.  Hadden,  of  Memphis,  Tenn. — Mr.  President,  when  the  subject  of 
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sewerage  is  discussed — a  subject  which  has  given  Memphis  a  great  deal 
of  trouble — Memphis  always  desires  to  be  heard.  You  know  that  a  few 
years  ago  there,  in  about  1878,  we  had  no  sewers  whatever.  I  might 
qualify  that  by  saying,  that  probably  we  had  one  sewer  that  was  half  a 
mile  long.  Now  we  have  sewers  there  extending  about  fifty  miles.  I 
think  it  is  between  forty-seven  and  fifty  miles.  Sub-soil  drainage  is  also 
attached  to  these.  This  system  of  sewers  was  introduced  there  after  the 
epidemic  of  1878,  or,  I  might  say,  after  1879.  We  do  not  claim  that  we 
had  more  than  one  epidemic.  The  1879  fever  was  the  "  hold  on  "  of  the 
1878  fever.  We  got  the  legislature  to  vote  a  tax  for  sewerage,  and  we 
sewered  as  rapidly  as  possible.  It  was  done  under  the  superintendence 
of  the  eminent  engineer  Col.  Waring,  who  is  present.  The  system 
that  Col.  Waring  introduced  there,  which  is  known  as  the  "  Waring  sys- 
tem," I  think  has  given  universal  satisfaction  to  that  city.  The  most 
skeptical  citizens  that  we  had  now  give  it  full  credit  for  the  benefits  that 
we  claim  for  it.  When  Col.  Waring  was  there,  I  was  president  of  the 
cotton  exchange.  We  had  a  gentleman  who  was  a  mechanic,  Mr. 
John  Kirby.  Col.  Waring  fought  him  all  the  way  through  on  the  size 
of  his  pipes.  The  system  established  by  Col.  Waring  is  now  ac- 
cepted generally  by  the  citizens  of  Memphis  as  perfect.  I  say  that  Col. 
Waring's  system  is  of  the  right  kind.  You  speak  of  sewer  gas  :  we  do 
not  know  anything  about  it ;  at  least,  it  is  so  slight  that  we  do  not  attrib- 
ute anything  whatever  to  sewer  gas.  The  whole  system  works  right. 
All  that  we  need  now  in  Memphis  to  complete  the  system,  it  seems  to 
me,  is  a  supply  of  water  similar  to  that  you  have  in  Detroit.  That  is  now 
what  agitates  the  minds  of  our  people.  We  have  the  drainage,  the  sew- 
erage, and  we  want  the  water. 

I  will  state  another  thing,  that  where  we  put  down  sewer-pipe  it  seems 
to  purify  the  soil  to  an  immense  degree.  No  one  will  appreciate,  until 
they  have  seen  the  effects,  how  much  it  will  purify  the  soil.  This  matter 
was  all  forced  upon  us,  as  it  will  be  forced  upon  various  other  cities. 
People  are  not  likely  to  go  into  an  extended  system  of  sewerage,  I  think, 
on  this  plan,  until  they  are  overtaken  by  some  disease  that  forces  them 
into  it.  We  were  absolutely  forced  into  this  matter ;  and  now  some  are 
discussing  the  point  as  to  whether  the  epidemic  in  1S78  was  not  a  bless- 
ing in  disguise.  I  do  not  know  that  I  can  say  anything  more.  I  think 
that  while  our  death-rate  in  Memphis  may  show  a  little  increase  as  pub- 
lished, it  must  be  understood  that  the  population  of  our  city  has  increased 
immensely,  and  the  last  census  showed  us,  you  might  say,  about  forty 
thousand.  We  are  claiming  sixty  thousand  without  any  trouble — that  is, 
without  any  trouble  in  claiming  it. 

Another  thing  I  might  mention  :  we  are  the  focus  for  three  or  four 
states,  and  these  states  all  bring  railroads  to  us,  and  we  have-to  take  care 
of  people  from  Mississippi,  Tennessee,  and  other  states,  and  a  good  many 
people  who  die  at  Memphis  are  really  not  the  citizens  of  the  town,  but 
they  have  come  among  us  there,  and  we  have  to  take  care  of  them.  I 
will  admit  that  the  death-rate  is  about  the  same,  but  I  will  say  that  the 
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population  has  nearly  doubled.  At  any  rate,  whether  it  has  increased  or 
decreased,  our  people  certainly  feel  under  great  obligations  to  the  influ- 
ences that  forced  them  to  go  into  these  improvements. 

Dr.  Brodie,  of  Michigan. — Mr.  President,  I  did  not  expect  to  make  a 
speech  to  this  meeting  at  this  time.  I  have  been  busy  otherwise,  but  I  do 
not  know  hardly  how  to  take  my  friend  Bell.  I  have  been  sitting  there 
cogitating  a  little  about  him — he  is  such  an  erratic  genius,  and  must 
have  his  fling.  He  came  here  a  few  years  ago  on  a  trip  from  the  South, 
and  he  spent,  I  think,  one  afternoon  investigating  all  the  sewers  of 
Detroit,  and  he  came  to  me  and  told  me  that  it  was  one  of  the  worst 
sewered  cities  in  the  Union.  I  had  been  very  much  interested  in  the 
sewers.  I  have  been  here  during  the  time  that  nearly  all  the  sewers 
have  been  built.  The  main  sewer  that  we  have,  running  down  Wood- 
ward avenue  is,  I  think,  an  eight-foot  sewer,  and  every  other  street  here 
has  a  large  sewer.  The  old  sewers  have  been  nearly  all  rebuilt,  and  it 
is  a  fact  that  the  mouths  of  some  of  these  sewers  do  empty  into  the 
Detroit  river  under  the  surface,  and  perhaps,  sometimes,  when  there  is  a 
great  flood,  the  water  does  back  up  into  the  sewers  a  little,  but  it  is  so 
slight  that  when  the  wind  changes  so  that  the  flow  of  the  river  goes  on 
down,  the  water  rushes  out  and  keeps  the  mouths  of  the  sewers  clean. 
There  is  a  peculiarity  about  this  river,  that  when  the  wind  blows  from 
Lake  Erie  it  will  dam  the  water  in  Detroit  river,  and  raise  it  sometimes 
a  foot. 

We  have  not  noticed  this  trouble  about  sewer-gas,  at  least  I  have  not. 
I  have  lived  in  several  houses,  and  have  done  business  here  in  my  profes- 
sion for  a  good  many  years,  and  I  do  not  know  that  there  is  a  house  that  I 
have  not  been  in,  one  way  or  another,  and  I  always  supposed  the  sewer- 
age was  about  right,  that  we  had  very  little  gas  here,  that  is,  sewer-gas. 
[Laughter.]  I  may  perhaps  have  a  little  different  opinion  about  these 
things  than  some  men  have.  You  all  understand  that  theory  is  one  thing 
and  practice  another,  and  it  is  very  easy  to  get  up  a  theory,  and  write  a 
book  on  a  theory,  and  operate  on  a  theory,  and  spend  fortunes  on  a 
theoiy,  and  when  you  have  got  through  neither  the  public  nor  the  theo- 
rist is  any  better  off.  But  these  things  in  reference  to  our  sewerage 
are  practical :  we  kno~*v  the  results,  and  there  is  no  inclination  to  change 
the  svstem.  The  board  of  public  works  can  build  the  system  as  they 
please,  but  they  do  not  think  it  necessary  to  change  the  system,  because 
it  operates  correctly.  The  lateral  sewers  referred  to  by  Dr.  Bell  are  all 
built  eighteen  inches  in  the  clear,  and  those  sewers  carry  off  the  material 
and  empty  it  into  the  main  sewer.  We  have  such  an  abundance  of  water 
here  that  the  waters  are  running  all  the  time  in  these  sewers,  and  there 
is  a  constant  current.  If  you  open  any  of  these  sewers,  you  will  find 
that  there  is  a  current  of  water  flowing  along  in  the  bottom  of  that  sewer. 
If  vou  have  a  current  of  water  flowing  in  them,  the  movement  of  the 
water  must  carry  away  the  material,  and  must  carry  away  the  gas,  too, 
if  there  is  any,  which  I  presume  there  is,  because  I  do  not  think  you  can 
have  anything  closed  up  for  such  a  length  without  having  some  gas. 
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Dr.  Bell  said  that  we  have  a  great  quantity  of  typhoid  fever  and  diph- 
theria here.  I  have  not  seen  a  case  of  genuine  typhoid  fever  in  the  city 
of  Detroit  in  ten  years.  I  have  seen  hybrid  diseases  with  some  of  the 
symptoms,  but  I  have  not  seen  in  ten  years  any  typhoid  fever,  as  described 
by  Bradley  or  any  other  gentleman  who  has  described  the  disease.  As 
far  as  the  matter  of  diphtheria  is  concerned,  I  find  that  there  are  excep- 
tional agencies  in  different  constitutions  and  different  places  in  the 
atmosphere  that  produce  this  disease.  If  an  individual  is  prepared  to 
take  disease,  I  think  that  the  epidemic  or  exceptional  condition  of  the 
atmosphere  dictates  what  particular  disease  he  will  take,  whether  measles, 
or  scarlet  fever,  or  yellow  fever,  or  any  other  fever.  And  it  is  just  so 
with  diphtheria.  Diphtheria  has  occurred  in  this  city  when  it  could  not 
be  accounted  for.  If  you  go  into  the  houses  you  will  find  no  cause  for 
it.  I  believe  in  this  exceptional  cause  of  disease  in  the  atmosphere,  if 
we  can  only  find  out  what  it  is  :  whether  it  is  a  germ,  or  what,  I  do  not 
know.  The  fact  of  it  is,  these  germs  have  been  in  existence  since 
the  world  was  created,  and  it  is  a  wonder  that  there  are  any  of  us  left  to 
describe  them.  [Laughter.]  I  was  in  hopes  that  Dr.  Bell  would  have 
told  us  what  to  do  with  our  sewers,  and  how  he  would  have  built  them, 
and  how  he  would  have  carried  off  the  lateral  material  and  everything 
from  the  houses,  so  as  not  to  cause  any  disease,  but  to  prevent  disease. 

The  gentleman  last  on  the  floor  spoke  about  the  sewers  purifying  the 
earth.  Our  sewers  operate  in  that  way.  I  have  known  the  land  to  be 
drained  in  western  New  York,  where  I  lived.  A  man  would  dig  a 
drainage  on  one  side  of  a  hill  and  fill  it  up  with  stone,  and  cover  it  with 
earth,  that  would  drain  his  hillside  as  well  as  though  he  had  tiles  ;  there 
was  a  vacuum  there  in  which  the  waters  could  go.  Of  course  that  puri- 
fied the  earth  in  that  way  because  it  took  up  the  moisture  which  had  a 
tendency  to  keep  it  cold  and  destroy  its  fertility. 

Dr.  Wight,  of  Detroit. — Mr.  President,  I  do  not  propose  to  interfere 
with  the  facetiousness  of  my  two  venerable  friends,  Dr.  Bell  and  Dr. 
Brodie,  in  regard  to  Detroit  sewers.  I  may  say,  from  an  experience 
now  going  on  for  three  years  in  this  city,  and  from  a  careful  examina- 
tion of  the  subject,  that  Detroit  sewers  are  fully  as  good  as  the  average 
sewers  of  cities  in  this  country.  It  has  the  old  system  of  drainage  and 
sewerage  combined.  The  defects  that  were  spoken  of  in  regard  to  the 
lateral  sewers  exist  in  some  places  here  :  they  are  improving  on  that  very 
materially.  As  Dr.  Brodie  remarked,  there  are  some  places  where  they 
conduct  a  four-foot  sewer  into  a  three-foot  sewer,  and  where  a  three-foot 
sewer  is  enlarged  out,  funnel-shaped,  into  a  four  or  five-foot  sewer,  but 
still  there  is  no  material  damage  done  beyond  that  in  any  system  of  the 
kind  in  the  country.  I  think  it  is  fully  better,  on  the  average,  and  I 
think  that  the  men  of  this  city, — the  older  men  who  knew  the  old  system 
of  forty  or  forty-five  years  ago, — were  entitled,  as  they  received  it,  to  the 
gratitude  of  this  community  for  their  work.  They  have  drained  the  city  : 
they  have  almost  destroyed  malaria  in  the  city  of  Detroit  by  this  drain- 
age system.    It  is  not,  in  my  judgment,  the  best  system.    As  some  of 
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you  know,  I  have  been  an  advocate  for  years  of  the  separate  system  of 
sewerage,  a  system  that  was  advocated  to  a  certain  extent  in  England 
nearly  a  quarter  of  a  century  ago,  carried  out  in  certain  cities  of  England, 
and  more  recently  strongly  advocated  by  Col.  Waring  in  this  country. 
I  go  further  than  any  advocacy  that  I  have  seen  of  the  system.  I  believe 
in  a  separate  system  of  sewerage  in  everv  city, — not  some  cities,  but 
every  city,  as  distinguished  from  the  water  drainage  system.  I  believe 
that  we  should  have  a  system  of  pipes,  sewers  to  convey  sewage  alone, 
and  nothing  but  sewage.  The  sewage  of  a  city  is  almost  exactly  the 
water-supply  of  that  city  after  it  has  passed  through  our  houses,  factories, 
and  stables,  and  has  become  saturated,  loaded,  witli  the  organic  matter 
of  our  commercial  and  domestic  life.  I  would  have  it  entirely  separate 
from  the  drainage  system.  The  only  effective  way  in  the  universe  to  get 
rid  of  sewer-gas  is  to  produce  no  sewei'-gas  ;  and  if  you  will  convey  from 
every  city,  from  every  habitation,  all  the  sewage,  all  the  liquids  and  other 
material  containing  organic  matter  before  it  undergoes  putrid  fermenta- 
tion, you  will  have  no  gas.  That  is  the  only  effective  way  to  prevent 
sewer-gas.  A  city  with  a  separate  sewer  system  to  carry  off  sewage 
alone  need  not  have  any  sewer-gas.  All  organic  matter  carried  by  water 
can  be  conveyed  away  from  the  city  within  four  hours,  and  it  requires,  I 
believe,  in  chemistry,  a  temperature  of  68°  in  order  to  generate  sewer-gas 
in  a  period  of  about  twenty-six  hours.  It  can  be  all  conveyed  before  we 
can  have  any  generation  of  sewer-gas,  with  your  separate  system,  and 
with  every  house  connected  with  this  separate  system,  with  higher  soil- 
pipes,  sealed  with  lead  jointings,  carried  up  full  calibre  through  the 
house  and  connected  with  these  pipe  sewers  without  any  traps,  and  then 
you  have  complete  ventilation,  complete  circulation  of  air,  no  material 
which  will  generate  sewer-gas,  and  the  whole  problem  is  solved,  and 
the  business  of  plumbing,  and  water-closets,  &c,  is  greatly  simpli- 
fied, and  it  costs  less  to  sewer  a  city  with  the  double  system  than  it  does 
with  the  single  system.  You  can  dispose  of  your  sewage  easier,  if  you 
have  a  big  river,  as  we  have  ;  your  sewage  can  be  conveyed  away  with- 
out trouble  at  all.  If  you  must  dispose  of  it  by  putting  it  inland,  if  you 
have  sewerage  altitude,  you  would  have  a  manageable  commodity,  and 
can  fertilize  the  earth  with  it.  The  failure  of  the  system  at  Pullman  is 
owing  to  the  fact  that  an  enormous  quantity  of  storm-water  is  mixed 
with  the  sewage,  and  it  is  unmanageable.  It  is  always  manageable  if 
you  keep  the  sewage  separate  from  the  storm-water  and  the  land  drain- 
age. Frequently  there  is  a  very  great  rain-fall, — sometimes  in  an  hour 
there  is  an  immense  quantity.  We  had  a  rain-fall  here  of  over  two  inches 
in  an  hour,  less  than  an  hour,  and  any  one  with  a  mathematical  head  can 
cipher  out  how  many  thousand  tons  of  rain-water  falls  in  less  than  an 
hour  over  sixteen  square  miles. 

Dr.  Gihon. — Mr.  President,  I  wish  to  supplement  what  Dr.  Wight 
has  said,  that  the  proper  way  to  get  rid  of  sewer-gas  is  to  prevent  its  for- 
mation ;  and  I  will  only  occupy  a  moment  or  two  in  referring  to  one  of 
the  most  striking  illustrations  in  the  world.    The  cities  of  China  are 
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crowded  with  human  beings  ;  they  are  as  thick  as  bees  ;  the  streets  stink 
with  fcecal  matters  ;  but  there  are  no  pestilential  diseases.  The  secret  is, 
that  the  fcecal  matter  is  carried  away  before  it  decomposes.  It  is  taken 
away,  and  never  allowed  to  accumulate  until  it  decomposes.  That  is  the 
cardinal  principle  of  the  separate  system  ;  and  we  might  learn  from  them 
the  lesson  that  we  are  now  striving  to  put  in  practical  proof. 

Dr.  Dkvron,  of  New  Orleans. — Mr.  President,  the  paper  read,  de- 
scribing the  various  systems  of  water-closets,  made  me  think  of  a  city — 
New  Orleans — where  we  have  no  sewers, — a  city  remarkable  for  their 
absence,  but  having  still  the  old  privy.  But  that  privy,  by  my  experience, 
I  having  been  born  and  raised  in  that  city  and  living  there  yet,  is  not 
half  as  dangerous  as  a  so-called  improved  water-closet  brought  into  con- 
nection with  sewers,  in  attempted  imitation  of  the  sewer  system  or  water- 
closet  system  in  the  houses  of  the  rich.  The  ordinary  privy  is  generally 
located  as  far  as  possible  from  the  house,  to  prevent  a  smell  from  enter- 
ing the  house.  It  is  generally  provided  also  with  a  flue,  and  is  known 
as  an  object  to  be  kept  at  a  distance  ;  but  as  means  increase,  the  wealthy 
that  come  from  the  North  try  to  imitate  the  systems  they  had  at  home, 
and  introduce  in  their  houses  the  water-closets  in  their  bed-chambers 
and  other  apartments,  and  connect  them  with  distant  privies,  which  they 
call  English  closets.  Some  of  them  were  astonished  at  finding  that  their 
rooms  had  rather  disagreeable  odors  in  spite  of  all  their  traps  ;  and  others 
found  that  they  were  subject  to  more  diseases  than  some  of  their  poor 
neighbors  having  their  privies  at  the  end  of  their  lots,  sometimes  twenty 
or  thirty  feet  from  the  house.  During  the  time  that  Dr.  Wight  was  the 
sanitary  director  of  the  New  Orleans  Sanitary  Association,  he  was  called 
upon  by  a  wealthy  gentleman  to  examine  his  house  before  he  returned 
from  a  summer  trip,  as  he  had  had  it  improved  with  a  so-called  improved 
system.  Dr.  Wight,  having  had  occasion  to  examine  closets  of  the  same 
kind,  told  the  police-officer  to  go  to  the  closet  or  to  the  receiving  vault, 
situated  a  number  of  feet  from  the  house,  and  throw  in  there  an 
oil  which  we  are  in  the  habit  of  using  for  detecting  the  presence  of 
sewer  gas,  namely,  oil  of  peppermint, — to  throw  a  small  quantity  into 
the  vault  situated  a  long  distance  from  the  house,  connected  by  pipes, 
when,  lo  and  behold  !  in  a  short  time  all  the  apartments  of  the  rich  gen- 
tleman were  perfumed  with  the  peppermint  odor;  and  if  the  pepper- 
mint odor  reached  the  apartments,  certainly  the  sewer-gas  generated  in 
his  privy  would  have  done  the  same.  The  result  was  that  the  gentle- 
man disconnected  ail  his  pipes,  and  allowed  his  family  to  make  use  of 
the  old  system. 

Dr.  Siieehan,  of  Rochester,  N.  Y. — Mr.  President,  I  rise  to  enter 
my  protest  against  the  old  privy  vault.  If  it  was  not  for  the  privy  vault 
in  Rochester,  N.  Y.,  we  would  think  of  doing  what  Memphis  is  about, — 
advertising  Rochester  as  a  summer  resort.  They  say  that  Memphis  is 
about  to  do  that  now,  since  they  got  Col.  VVaring's  system  of  sewerage 
there.  Wc  have  a  large  number  of  privy-vaults  in  Rochester.  To  look 
after  the  privy-vaults  of  that  city  of  about  a  hundred  thousand  inhabi- 
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tants,  takes  three  quarters  of  the  time  of  six  health  inspectors.  To  keep 
these  cleaned  as  they  ought  to  be  cleaned,  once  a  year  at  least,  to  attend 
to  the  complaints  of  one  neighbor  and  another  that  arise  from  the  privy- 
vaults,  takes  about  three  fourths  of  the  time  of  six  health  inspectors  ;  so 
that,  looking  at  the  privy-vault  outside  of  its  unsanitary  condition,  we 
regard  it  as  being  false  economy  in  our  city  to  have  privy-vaults;  and 
where  we  can,  we  advise  people  to  abandon  them  and  substitute  the 
earth-closet,  or,  what  is  better,  a  good  closet  in  the  house,  as  we  have  a 
good  water  system.  I  do  not  think  that  any  closet  by  itself,  except  the 
pan-closet,  ought  to  be  condemned.  It  is  the  way  the  closet  is  put  into 
the  house  that  deserves  condemnation  ;  it  is  the  faulty  workmanship  of 
the  plumber  in  connecting  the  closet  with  the  system  of  pipes.  I  have 
had  occasion  to  examine  a  great  many  houses  in  my  city,  where  children 
have  died  from  diphtheria,  and  adults  from  typhoid  fever,  and  I  will 
make  this  statement,  that  I  have  never  found  in  any  house  in  Rochester 
a  death  from  typhoid  fever,  or  a  death  from  typho-malarial  fever,  where 
I  have  not  been  able  to  find  grave  sanitary  defects  either  in  the  sewer,  in 
the  traps,  or  in  the  sanitary  fixtures.  To  give  you  an  example  :  Two  or 
three  weeks  before  I  left  Rochester  there  were  two  deaths  in  one  house 
from  typhoid  fever.  I  made  an  investigation.  What  did  I  find  ?  I  found 
that  the  lateral  sewer  leading  to  the  street  sewer  opened  into  the  sewer 
through  a  hole  untrapped,  iarge  enough  to  admit  the  person  of  an  adult ; 
there  was  nothing  whatever  to  keep  the  sewer-gas  out.  In  another  house, 
where  there  were  two  deaths  from  dysentery,  I  found  the  kitchen  sink 
connected  directly  with  the  sewer  by  the  waste-pipe  untrapped,  and  a 
deficiency  in  that  waste-pipe  made  that  pipe  two  inches  too  short.  It 
seems  to  me  that  if  we  want  to  prevent  diseases,  infectious  and  conta- 
gious diseases,  we  have  to  begin  in  the  houses.  We  cannot  have  the 
system  of  sewers,  so  ably  recommended  by  Col.  Waring,  because  in  many 
of  our  old  cities  large  sums  of  money  have  been  paid  for  combined  sys- 
tems of  sewers,  and  we  can  hardly  expect  that  the  people  would  consent 
to  have  that  system  abandoned  and  a  new  system  put  in  operation  on 
the  separate  plan.  But  by  sanitary  associations  and  officers  we  can  edu- 
cate the  people  in  house  sanitation  so  that  they  will  demand  of  their 
plumbers  good  and  perfect  workmanship  ;  and  then,  I  think,  we  will 
have  done  a  great  deal  to  prevent  deaths  from  contagious  and  infectious 
diseases.  And  that  is  where  we  should  begin,  in  the  houses  of  the  people, 
and  let  the  general  reform  come  from  an  educated  popular  sentiment 
that  will  demand  good  plumbing,  and  good  material,  and  a  perfect  plan 
of  house  sanitation. 

Dr.  Ames. — Mr.  President,  I  will  say  just  a  word  on  the  subject  that 
has  been  discussed  by  Col.  Waring  and  others.  It  seems  to  me  that 
when  we  make  such  strong  expressions  as  have  been  made  here  this 
afternoon  in  favor  of  the  prevention  of  the  evils  of  sewer-gas,  by  prevent- 
ing the  generation  of  the  gas  itself,  we  ought,  for  the  sake  of  drawing  a 
safe  estimate  in  our  minds,  to  consider  just  exactly  what  the  conditions 
are,  and  the  difficulties  that  will  be  encountered.    No  one  can  more 
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heartily  appreciate  and  believe  in  the  separate  system  of  sewerage,  where 
it  is  available,  than  I  do  ;  but  the  remark  made  by  Dr.  Sheehan  is  a  sig- 
nificant one,  for  the  conditions  pertaining  to  Rochester,  N.  Y.,  are  those 
which  are  found  almost  everywhere  in  this  country.  The  cases  are  rare 
in  which  old  municipalities  of  any  size  are  ready,  or  could  find  it  pos- 
sible, under  their  monetary  systems,  to  revise  and  reestablish  their  sewer 
systems  on  an  improved  basis,  or  on  a  greatly  improved  basis;  and  we 
are  therefore  obliged  to  consider  what  can  be  done  in  view  of  the  condi- 
tions as  they  are. 

I  find  this  to  be  the  fact,  so  far  as  my  own  observation  goes,  that  there 
is  an  immense  amount  of  sewer-gas  in  existence  in  towns  and  cities,  arising 
from  sewers  as  they  exist, — sewers  which,  owing  to  constitutional  limita- 
tions established  by  legislatures  on  municipal  indebtedness,  cannotbe  pulled 
down  and  others  put  in  their  stead.  But  we  can  ventilate  sewers,  and  venti- 
lation of  them  is  reduced  to  a  fine  thing.  When  I  hear  people  talk  about 
systems  of  ventilation  of  houses,  I  laugh,  because  I  know  nothing  about 
systems  of  ventilation.  There  are  a  few  principles  of  ventilation  which 
can  come  into  play  in  house  ventilation,  and  the  adaptation  must  be 
according  to  the  specific  conditions.  But  in  sewer  ventilation,  it  seems 
to  me  a  current  of  air  ascending  so  as  to  carry  oft'  into  harmless  space 
the  noxious  gas  is  what  is  desired.  That  can  be  helped  ;  and  I  have  not 
found  or  read  that  other  people  have  found  a  better  means  of  doing  that 
than  by  taking  it  up  in  the  way  that  has  been  described  ;  but  I  still  be- 
lieve there  is  a  virtue  in  the  old  trap  in  the  main  sewer,  because  it  does 
retard  the  pressure.  I  have  a  little  illustration  from  my  own  residence 
of  just  what  that  means.  I  have  a  cesspool  in  my  backyard  ;  I  have 
made  that  the  gathering  ground  of  the  main  excrementitious  flow.  There 
is  a  two-foot  square  hole  in  the  top  of  that  cesspool,  a  three-quarter  inch 
pipe  going  into  the  house,  and  although  there  is  that  large  open  hole,  it 
will  prefer  the  little  three-quarter  inch  pipe,  because  there  is  a  little 
warm  air  to  help  it. 

There  is  another  thing  that  I  want  to  speak  of.  While  it  is  true  that 
it  is  folly  in  water-works  to  pump  water  up  hill,  so  it  seems  to  me  it  is 
folly  in  drainage,  though  in  hundreds  of  places  it  can  be  done.  Col. 
Waring,  and  Col.  Hadden  of  Memphis,  were  fortunate  in  the  fact  that 
there  is  a  tremendous  fall  at  Memphis.  All  over  eastern  Massachusetts 
to-day,  with  its  hydrographic  conditions,  we  are  in  great  trouble  to  know 
where  to  get  water,  and  where  and  how  to  distribute  it,  to  the  fast  growing 
and  thickly  settled  cities.  They  have  got  to  be  flushed — there  is  no  denying 
it — but  the  gas  will  remain  ;  and  it  seems  to  me  that  while  we  should  say 
that  we  want  the  separate  system,  011  new  ground,  like  Pullman  and  other 
places,  the  old  conditions  must  still  remain,  like  the  privy,  on  account 
of  their  cheapness,  and  we  must  devote  ourselves  to  making  the  most  of 
them.  Take  the  flat  towns  of  the  South  and  West,  and  you  cannot  get 
the  falls  or  flushing  without  expenditure  of  water,  which  many  of  them 
lack.  So  I  say,  that  while  much  remains  to  be  said  and  done  in  regard 
to  proper  ventilation  and  removal  of  sewer-gas,  the  old  conditions  still 
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largely  exist,  and  will  continue  to  do  so  for  a  long  time  whether  we  like 
them  or  not. 

Dr.  Wm.  Oldright. — Mr.  President,  to  take  first  the  points  on  which 
we  all  seem  to  be  agreed  unanimously,  it  affords  me  great  satisfaction 
to  know  that  on  two  or  three  points,  and  those  of  the  most  vital  impor- 
tance, this  Association  appears  to  have  declared  itself  unanimously.  It 
affords  me  great  satisfaction,  for  this  reason,  that  I  have  for  some  time 
looked  with  a  great  deal  of  surprise  and  apprehension  at  the  fact  that 
many  of  our  cities  are  discharging  sewer-gas  along  the  road-bed,  instead 
of  discharging  it  at  a  point  at  which  it  has  always  seemed  to  me  was  the 
only  safe  point  to  discharge  it,  or,  at  any  rate,  the  safest  point ;  and  I  am 
glad  it  will  now  go  out  into  the  sanitary  press,  and  through  the  press  of 
this  city,  that  this  Association  is  unanimous  in  its  opinion  that  if  there 
is  a  place  at  which  sewer-gas  should  be  discharged,  it  is  above  the  roofs 
of  the  houses. 

In  the  plan  proposed  by  Col.  Waring,  of  carrying  the  soil-pipe  directly 
from  the  street  sewer  through  the  drain  overhead,  that  same  principle  is 
carried  out, — that  is,  that  we  should  discharge  gases  overhead  and  never 
on  the  level  of  the  street.  Another  point  on  which  we  are  all  agreed,  as 
it  might  be  expected,  is,  that  every  effort  should  be  made,  and  that  it  is 
possible,  not  that  it  is  probable,  that  all  decomposing  matter  should  be  fre- 
quently removed  from  systems  of  sewers,  that  there  should  be  no  decom- 
position. We  are  agreed  upon  these  two  points.  But  now  the  question 
comes,  the  main  question,  which  was  the  question  put  for  consideration, 
and  on  that  also  we  are  agreed,  viz.,  that  we  should,  if  possible,  get  rid 
of  decomposing  matter,  so  that  we  will  have  nothing  in  our  sewers  that 
will  be  injurious,  except  that  we  will  have  the  recently  formed  germs 
even  in  the  most  perfect  system.  I  believe  in  the' germ  theory  of  disease. 
I  believe  that  the  germ  taken  from  some  of  our  infectious  diseases  and 
transplanted  to  another  human  being  will  produce  that  disease  ;  and  I 
believe  it  is  sufficiently  proved  that  that  will  occur,  even  if  taken  from 
the  fresh  excreta,  whatever  it  may  be,  of  the  human  system,  and  it  is 
not  only  through  excrement,  but  also  through  the  washing  of  linen  and 
of  the  skin,  that  germs  of  disease  are  conveyed  into  our  sewers. 

Now,  as  to  the  points  concerning  which  there  is  some  difference  of 
opinion.  If  we  could  have  our  sewers  constructed  in  the  way  that  they 
would  be  constructed  by  Col.  Waring,  and  if  we  could  have  a  Col.  War- 
ing always  at  hand  to  examine  our  sewers  and  see  that  they  do  not  get  out 
of  order, — to  see  that  our  plumbing  was  properly  done, — then  we  would 
always  be  safe,  and  it  would  be  preferable  that  we  should  not  have  any 
trap  between  the  sewer  and  the  house.  At  one  time  the  difficulties  of 
accomplishing  that  seemed  to  me  so  small — that  is,  the  practical  diffi- 
culties— that  I  used  to  advocate  this  same  plan  of  having  no  trap  at  all 
between  the  sewer  and  the  house.  But  when  we  have  conditions  ex- 
isting such  as  have  been  graphically  described  by  Dr.  Ames,  we  ought 
to  pause  before  we  allow  the  sewer-gas  to  pass  through  our  houses 
without  any  restraint,  and  especially  when  we  consider,  as  pointed 
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out  by  Col.  Waring,  how  difficult  it  is  to  get  people  to  understand 
fine  points,  and  in  view  of  the  fact  that  any  remarks  made  here  as  to 
particular  faulty  systems  will  by  certain  persons  be  applied  to  other 
faulty  systems  that  we  have.  Take  one  case  :  If  we  had  our  sewers  put 
down  on  the  Dr.  Brodie  system, — he  made  the  remark  that  he  believed 
the  sewers  of  Detroit  acted  by  taking  away  the  ground-water  in  the  same 
way  as  the  under-drainage  of  fields  and  damp  grounds, — how  long  will 
it  be  before  those  sewers  fall  away  in  the  sewer-bed  and  we  have  traps 
formed  where  it  was  not  intended  by  the  original  constructors  of  the 
sewers  that  they  should  exist?  Then  we  have  a  stoppage  of  the  draught 
up  the  sewer  and  through  the  soil-pipe.  I  think  there  are  other  condi- 
tions, such  as  deposits  from  badly  constructed  junctions,  which  will  cause 
water  to  be  lodged  in  the  pipes  ;  and  there  is  one  other  condition  which 
will  frequently  take  place,  namely,  the  sewers  will  be  so  full  that  the 
mouths  of  the  house-drains  will  be  stopped  for  the  time  being,  and  some- 
times for  a  long  period,  and  we  shall  have  no  current  of  air  through  the 
sewer-  and  the  soil-pipe.  To  provide  against  that,  I  think  it  would  be 
well  to  have  a  second  pipe  so  as  to  have  a  constant  circulation,  no  matter 
what  would  become  of  the  sewer.  I  would  have  an  overhead  pipe  for 
the  relief  of  the  sewer  itself;  but  where  anything  was  wrong  with  the 
sewer,  so  that  there  was  not  a  current  through  it,  we  would  still  have  a 
second  safety-valve  to  fall  back  upon,  in  the  double  circulation  through 
the  house-drainage  itself. 

I  was  glad  to  hear  the  remarks  of  Col.  Waring  in  regard  to  the  two 
water-closets  proposed.  There  is  one  point  about  the  pan-closet  that 
Col.  Waring  omitted  to  mention.  Not  only  does  excrement  collect  within 
a  week,  as  he  said,  but  the  moment  the  handle  is  raised  and  the  contents 
of  the  pan  are  discharged,  there  is  always  an  upward  gush.  You  are 
leaning  over  it,  and  receive  the  upward  gush  of  any  confined  air.  Then 
with  regard  to  the  hopper-closet  with  a  flush.  It  was  mentioned  by 
Dr.  Raymond  that  the  soil  was  deposited  on  the  side  ;  while  if  con- 
structed on  the  principle — on  which  I  have  no  doubt  that  one  which  was 
referred  to  was  constructed — of  having  a  flush  so  constructed  that  it  will 
swirl,  or,  rather,  a  swirl  constructed  so  as  to  cover  the  walls  of  the  ves- 
sel while  it  is  being  used,  that  is  got  away  with,  and  we  have  no  compli- 
cated valves  to  be  opened  to  allow  an  escape  of  sewer-gas  upwards. 

Dr.  Bell. — Mr.  President,  I  will  mention  that  the  system  laid  out  at 
Atlantic  City  and  Coney  Island  contemplates  disposing  of  sewage  before 
putrefaction  takes  place.  It  is  called  the  West  system,  a  system  of  sew- 
erage pipes  laid  with  a  sufficient  grade  to  carry  the  whole  sewage  into  a 
well,  from  which  it  is  pumped  to  filtrating  beds,  which  strain  the  mate- 
rial in  such  a  way  as  to  allow  the  water  to  go  off  that  it  may  be  after- 
wards utilized,  and  compress  the  other  portion  with  the  filtrating  beds 
into  cakes,  and  render  it  into  fertilizing  materials.  That  is  a  system  with- 
out any  traps,  valves,  or  anything  else  connecting  with  sewer-pipes,  but 
traps  may  be  used  in  connection  with  water-closets.  It  all  contemplates 
the  disposal  of  the  sewage  before  putrefaction  shall  have  taken  place. 
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Col.  Waring. — Mr.  President,  I  want  to  say,  in  correction  of  Dr.  Old- 
right,  that  the  closet  was  not  one  having  a  swirl  around  it,  but  one  hav- 
ing a  back  and  copious  flush. 

Dr.  Ames,  in  his  usual  able  and  graceful  manner,  has  set  forth  one  of 
the  radical  fallacies  of  all  discussions  of  sewerage  questions.  To  take  the 
condition  of  the  sewers  of  New  York,  or  Boston,  or  Philadelphia,  or  De- 
troit, as  an  example,  and  consider  what  would  be  the  effect  of  passing 
the  air  of  those  sewers  through  the  soil-pipe  of  the  houses,  it  is  necessary 
to  look  at  one  or  two  things  particularly.  One  is,  that  its  channel  from 
the  house  is  perfectly  tight,  its  joints  are  absolutely  tight,  and  at  every 
connection  with  any  vessel  in  the  house  that  it  is  absolutely  well  trapped, 
so  that  it  is,  so  far  as  the  house  is  concerned,  a  safe  channel.  If,  then, 
we  go  into  the  lower  part,  the  horizontal  portion  of  the  house  drain  it- 
self, we  shall  find  that  the  interposition  of  a  trap  adds  to  the  foulness  of 
the  house  drain  itself ;  but  if  we  leave  that  trap  out  and  have  a  constant 
free  sweep  of  air  through  the  sewer,  we  shall  have  an  infinitely  better 
condition  of  the  atmosphere  passing  through  the  house  than  if  we  have  a 
trap  to  hold  material  there  in  decomposition. 

In  regard  to  the  introduction  of  improved  methods  of  sewerage  in 
towns  that  have  already  invested  large  amounts,  it  seems  to  me  that  in  a 
very  great  majority  of  cases  in  growing  towns  of  America  it  will  be 
found  from  examination  that  the  existing  sewers  that  are  bad  are  needed 
for  the  future  extension  of  the  storm-water  disposal.  These  sewers  gen- 
erally reach  districts  in  the  town  where  they  .can  be  used  to  convey  sur- 
face water,  led  by  surface  ducts.  It  is  not  easy  to  get  a  new  system  con- 
structed, because  of  the  supposed  pecuniary  loss  on  old  sewers  ;  but  that 
is  a  very  secondary  consideration.  If  it  is  true  that  new  sewers  would 
really  be  an  improvement,  then  no  matter,  they  should  be  introduced 
universally,  even  if  the  old  sewers  have  to  be  thrown  out  of  use  ;  but,  as 
I  say,  as  channels  for  the  removal  of  rain-water  they  will  not  have  to  be 
thrown  out  of  use.  There  has  been  a  conspicuous  example  recently  of 
the  adoption  of  this  principle,  in  what  has  always  been  supposed — in  lit- 
erature, at  least — to  be  the  best-sewered  town  in  the  world,  namely, 
Paris.  In  Paris,  after  extended  discussion,  it  has  been  determined  defi- 
nitely that  the  sewers,  as  they  exist,  shall  be  used  to  receive  only  in  such 
part  as  carries  such  a  flow  and  with  such  an  inclination  as  to  insure  the 
easy  removal  of  all  deposits.  That  relates  to  probably  not  more  than 
one  quarter  of  Paris,  as  it  now  stands.  That  for  all  the  rest,  where  there 
are  old  sewers  which  do  not  keep  themselves  clean,  separate  sewers  shall 
be  constructed  for  the  removal  of  the  sewage  ;  and  in  the  extension  of  the 
sewerage  system,  a  separate  system  of  sewers  shall  be  immediately  laid, 
to  provide  for  the  wants  of  the  people. 

Dr.  Ames. — Mr.  President,  I  want  to  say,  in  regard  to  what  Col. 
Waring  has  just  said,  that  while  there  may  be  some  principle  that  he 
is  aiming  at,  the  fact  is,  just  as  in  the  ventilation  of  a  building,  that  the 
circumstances  must  govern.  My  office  in  Boston  happens  to  be  situ- 
ated on  a  hill,  so  that  there  is  a  pressure  of  gas  clear  from  the  end  of  a 
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long  wharf  to  the  top  of  this  height.  The  pressure  is  tremendous,  and 
is  increased  on  every  Monday  so  as  to  be  perceptible  to  every  one  in  the 
building.  I  maintain  that,  under  such  circumstances — which  are  quite 
common — the  trap  existing  between  the  pressure  coming  up  there  and 
the  house  system  is  a  benefit  in  retarding  that  pressure  long  enough  to 
allow  the  main  pipe  to  carry  it  off  and  not  let  it  force  its  way  through 
the  several  small  pipes  into  the  building. 

Again  :  while  under  the  monarchical  government  of  France — now  Re- 
publican, of  course,  but  under  a  centralized  government,  where  any 
amount  of  expense  may  be  undergone — that  step  that  Col.  Waring 
spoke  of  may  be  taken,  and  the  old  combined  system  used  for  the  storm- 
water  simply,  and  others  be  devised  for  the  new  needs;  but  under  our 
system  of  government  this  is  a  difficult  matter,  and  if  you  happen  to  be 
carrying  in  your  pocket  some  bonds  that  may  be  made  worthless  by  rea- 
son of  a  decision  of  the  United  States  courts,  you  will  realize  that  there 
are  barriers  that  cannot  be  passed,  even  though  the  demands  of  health 
would  make  you  wish  to  have  the  improvements. 

Col.  Waring. — Dr.  Ames,  what  would  be  the  effect  on  the  sewer  that 
leads  to  your  house-drain  if  every  trap  were  taken  from  every  house? 
Would  it  not  be  to  release  entirely  the  pressure  which  is  now  at  work 
because  of  its  being  confined  by  traps  to  the  upper  end  of  the  sewer? 

Dr.  Ames. — I  think  not,  if  I  understand  Col.  Waring's  question  cor- 
rectly. My  own  view  of  that  is  this  :  There  are  constantly  varying  dis- 
charges into  different  parts  of  the  house  system,  and  if  there  is  a  big  sur- 
charge, the  wash-waters  of  Mondays  are  so  many  that  there  is  a  larger 
pressure  upon  the  pipe,  and  the  sewer-gas  is  more  noticeable  on  Mon- 
days than  on  any  other  day.  The  volume  of  pipe  does  not  suffice  to  car- 
ry it  off  at  the  top,  particularly  if  the  air  be  snowy  and  heavy,  before  it 
forces  itself  into  the  three-quarter-inch  pipes  leading  to  the  bowls  through 
the  premises,  and  therefore  a  trap  is  beneficial  in  retarding  the  pressure 
so  as  to  prevent  its  coming  into  the  apartments. 

Col.  Waring. — Admitting  your  premises  I  agree  with  you,  but  I  do 
not  admit  your  premises. 

The  President. — We  will  now  proceed  to  the  business  of  the  after- 
noon session. 

A  paper  on  the  Problem  of  Drainage  in  Level  Lands,  by  Prof.  W.  C. 
Van  Bibber,  of  Baltimore,  Md.,  was  read  by  its  title. 

A  paper  on  the  Dangers  of  Foecal  Matters  Disseminating  Disease,  by 
W.  S.  Ross,  of  Madisonville,  Ky.,  was  presented  in  a  summarized  way 
by  Dr.  Newton. 

A  paper  on  Pullman,  from  a  State  Medical  Point  of  View,  by  Dr. 
Oscar  De  Wolff,  of  Chicago,  111.,  was  summarized  by  Mr.  J.  K.  Allen, 
of  Chicago.     (See  page  290.) 

A  paper  on  Modern  Sanitation,  by  Dr.  L.  H.  Montgomery,  of  Chica- 
go, was  read  by  its  title. 

A  paper  on  Typhus  Fever  in  New  York  City,  by  Dr.  E.  H.  Janes, 
of  New  York,  was  then  summarized.    (See  page  301.) 
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A  paper  on  Catarrhus  Baltimoriensis,  by  Dr.  John  Morris,  of  Balti- 
more, was  then  summarized  by  Dr.  Rohe. 

A  paper  on  a  Practical  Point  in  the  Restriction  of  Small-Pox,  by  Dr. 
J.  N.  McCormack,  of  Kentucky,  was  then  read. 

A  paper  on  Preventable  Contagious  Diseases,  by  Dr.  David  Ferguson, 
of  Detroit,  Mich.,  was  read  by  its  title.    (See  page  221.) 

Adjourned  to  7  =30  P.  M. 

EVENING  SESSION,  7:30  O'CLOCK. 

The  Association  was  called  to  order  at  7  :  30  o'clock  by  the  President, 
Dr.  Ezra  M.  Hunt. 

Rev.  Hugh  Miller  Thompson,  Assistant  Bishop  of  Mississippi,  was 
then  introduced,  and  delivered  a  very  able  and  eloquent  address.  (See 
Page  352.) 

Dr.  Foster  Pratt,  of  Kalamazoo,  Mich.,  then  read  a  paper  on  the 
Increase  of  Insanity  in  the  United  States,  Its  Causes  and  Its  Sources. 
(See  page  321.) 

After  the  reading  of  the  paper,  Dr.  Kedzie,  of  Michigan,  introduced 
the  following  resolutions : 

Whereas,  By  the  census  of  18S0  it  clearly  appears  that  insanity  in  the  United  States 
is  increasing,  and  by  a  ratio  much  larger  than  the  population ;  and 

Whereas,  It  also  appears  that  the  increase  of  the  aggregate  of  insane,  and  the 
increased  ratio  of  their  production,  are  caused  mainly  by  the  immigration  from  Europe  of 
persons  inheriting  the  insane  tendency,  and  also  by  the  transmission  to  their  children, 
born  on  our  soil,  of  their  mental,  moral,  and  physical  defects;  and 

Whereas,  By  the  Constitution  of  the  United  States,  as  interpreted  by  the  supreme 
court,  the  several  states  (having  no  jurisdiction)  are  unable  to  prevent  or  to  mitigate  the 
evils  caused  by  the  introduction  of  unsound  immigrants; — now,  therefore,  it  is 

Resolved,  (By  the  American  Public  Health  Association,  in  annual  session  at  Detroit, 
Mich.,  November  15,  1883,)  That  the  attention  of  congress  is  earnestly  called  to  the 
various  and  many  evils  resulting  to  the  American  people  from  the  large  number  and  un- 
due proportion,  according  to  population,  of  insane,  criminals,  and  paupers  among  our  for- 
eign born  population;  and  to  the  urgent  necessity  for  the  enactment  by  congress  of  effi- 
cient laws  and  agencies  to  prevent,  so  far  as  possible,  the  coming  of  these  foreign  defective 
and  criminal  people  to  burden  our  resources,  and  to  deprave,  by  the  transmission  of  their 
defects  to  their  children,  the  mental,  moral,  and  physical  qualities  of  our  present  and 
future  people. 

Resolved,  That  the  President  and  Secretary  of  this  Association  be  and  they  are  hereby 
instructed  to  transmit  a  copy  of  this  preamble  and  of  these  resolutions  to  the  president 
of  the  senate  and  one  to  the  speaker  of  the  house  of  representatives  for  presentation  to 
the  congress  of  the  United  States. 

DISCUSSION. 

Dr.  O.  W.  Wight,  of  Michigan. — Mr.  President,  while  I  feel  very 
grateful  to  Dr.  Pratt  for  his  discussion  of  this  subject  in  his  very  able 
paper,  while  I  recognize  the  importance  of  the  features  that  he  has  devel- 
oped from  the  census  of  the  United  States,  I  do  not  feel  on  the  spur 
of  the  moment  quite  prepared  to  commit  the  American  Public  Health 
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Association  to  these  resolutions.  I  want  more  time  to  think  upon  them  ; 
I  want  some  time  to  study  upon  that  subject.  I  should  like  to  see  the 
main  charge  of  Dr.  Pratt  verified  in  this  respect.  I  should  like  to  see  a 
further  comparison  made  by  the  United  States  statistics  of  those  coun- 
tries from  which  we  receive  the  greater  number  of  immigrants.  What  is 
the  ratio  in  Ireland,  in  Great  Britain,  of  insanity? 

Dr.  Foster  Pratt,  of  Michigan. — One  in  352  ;  one  in  250. 

Dr.  Wight. — And  a  comparison  of  all  those  points  by  the  census,  with 
the  points  made  in  this  paper,  would  be  a  demonstration  of  the  declara- 
tions made  by  Dr.  Pratt.  With  those  demonstrations  we  could  perhaps 
safely  commit  ourselves  as  an  Association  to  petition  congress  for  this 
radical  measure. 

Dr.  Pratt. — Bear  in  mind  there  is  no  radical  measure  proposed.  We 
only  ask  congress  in  its  discretion  to  take  such  measures  as  it  thinks  best. 

Dr.  Wight. — We  make,  in  this  preamble  to  the  resolutions,  a  pos- 
itive declaration  that  our  population  is  increased  from  abroad  by  a  crim- 
inal, insane,  pauper  element,  sent  here  with  malice  aforethought,  and 
with  the  connivance  of  the  governments  of  the  Old  World. 

Dr.  Pratt. — No,  sir,  the  paper  don't  say  that. 

Dr.  Wight. — I  may  be  mistaken  in  that  preamble  in  that  regard.  I 
should  like  to  hear  it  read  again  before  this  Association  commits  itself  to 
this  very  radical  action.  I  want  to  know,  and  fully  appreciate,  and 
understand  what  we  are  voting  for.  I  agree  thoroughly  with  Dr.  Pratt 
in  saying  that  our  only  remedy  is  in  national  legislation,  not  in  local  leg- 
islation.   It  is  a  matter  in  which  congress  only  can  deal. 

Dr.  Devron,  of  Louisiana. — Mr.  President,  I  know  nothing  about  the 
evil  produced,  except  from  the  figures  read  this  evening,  so  far  as  insan- 
ity is  concerned  ;  but  the  laws  of  the  United  States  as  they  now  exist  are 
insufficient  to  protect  us  from  this  evil.  In  New  Orleans  you  cannot  go 
one  block  without  coming  upon  a  pauper  making  a  living  from  begging 
by  exhibiting  his  deformities.  He  is  brought  from  Europe  ;  and  that 
class  of  people  I  see  every  day  in  New  Orleans  ;  and  if  the  laws  were 
enforced,  they  would  remain  objects  of  charity  in  their  own  country. 

Col.  Geo.  E.  Waring,  of  Rhode  Island. — Mr.  President,  I  trust  these 
resolutions  will  not  pass,  not  because  we  do  not  appreciate,  as  we  all  do, 
the  importance  of  the  subject,  but  because  it  seems  to  me  it  is  going  be- 
yond the  range  of  our  duties.  It  is  like  the  question  on  intemperance, 
and  I  think  we  had  better  leave  it  alone.  We  have  already  passed  reso- 
lutions asking  a  good  deal  of  congress,  and  it  seems  to  me  that  we  should 
not  weaken  the  force  of  them  by  extending  our  range  too  much.  (Ap- 
plause.) 

Dr.  Hillary  Ryan,  of  Texas. — Mr.  President,  I  am  here  from  Texas, 
which  is  hardly  like  the  rest  of  the  Southern  states,  I  suppose.  I  see,  by 
looking  at  the  table,  that  the  foreign  population  of  Texas  is  about  one 
eighth,  and  the  insane  population  is  two  tenths.  When  politically  I 
was  young,  and  Know-Nothingism  was  popular,  I  was  opposed  to  Know- 
Nothingism  ;  but  lately,  I  am  sorry  to  say,  I  am  very  much  of  a  Know- 
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Nothing  in  principle.  (Laughter  and  applause.)  In  Texas,  the  emi- 
grants, Bohemians  especially,  are  fearfully  dishonest.  Nothing  can  come 
in  their  way  that  they  will  not  steal.  The  papers  in  Galveston  have 
spoken  about  the  Germans  Germanizing  Texas  instead  of  Texas  Amer- 
icanizing the  Germans;  and  it  is  painfully  true  that  the  Germans  and 
Bohemians  are  Germanizing  and  Bohemianizing  Texas  instead  of  Texas 
Americanizing  them.     I  do  hope  some  law  will  be  passed. 

Dr.  H.  P.  Walcott,  of  Massachusetts.  Mr.  President,  allow  me 
to  say  one  thing  in  reference  to  a  few  objections  that  have  been  made. 
The  gentleman  from  Detroit  (Wight)  spoke  with  some  doubt  of  the  crim- 
inal classes,  as  to  the  frequency  of  the  importation  of  criminal  paupers 
and  insane  people.  As  I  said  before,  I  am  unfortunately  a  member  of 
the  board  that  has  charge  of  the  charities  of  lunacy  and  health  of  the 
state,  and  have  seen  a  large  number  of  immigrants,  and  our  houses  of  de- 
tention and  penitentiaries  are  full  of  criminals  sent  to  us  from  Europe. 
I  know  our  asylums  are  full  of  insane  people  sent  to  us  from  Europe. 
I  know  our  almshouses  are  full  of  paupers  sent  to  us  from  Europe  :  there 
is  no  question  about  it.  It  is  a  question  of  figures.  The  fact  that  Ire- 
land and  Germany  are  exporting  their  paupers  to  this  country  is  be3*ond 
question.  As  to  another  objection  made  by  the  gentleman  from  Rhode 
Island,  I  would  ask,  If  the  insane  population  of  the  United  States  is  not  a 
concern  of  public  health,  in  the  name  of  heaven  what  is?  (Applause.) 

Col.  George  E.  Waring,  of  Rhode  Island. — Mr.  President,  every- 
thing affects  the  question  of  public  health  ;  but  this  is  a  simple  question 
of  practical  policy  as  to  what  we  should  do.  Perhaps  it  would  be  an 
easy  solution  of  the  matter  if  we  should  refer  these  resolutions  or  recom- 
mendations for  the  suppression  of  the  evil  to  the  Social  Science  Associa- 
tion. 

Dr.  O.  W.  Wight,  of  Michigan. — Mr.  President,  I  was  simply  going 
to  move  an  amendment  to  the  motion  adopting  these  resolutions,  that 
they  be  referred  to  a  special  committee  to  be  appointed  by  the  chair,  with 
instructions  to  report  the  subject  at  the  next  session. 

The  motion  was  seconded. 

Dr.  Stephen  Smith,  of  New  York.  Mr.  President,  within  the  last 
year  or  two  I  have  had  occasion  to  look  into  this  subject  very  thoroughly 
in  the  state  of  New  York,  and  I  am  entirely  in  sympathy  with  the  ideas 
expressed  in  that  paper.  Still  I  do  not  think  that  the  asylums  of  the  state 
of  New  York  are  filled  with  insane  immigrants,  sent  here  from  abroad. 
I  know  they  are  not.  They  are  ordinarily  of  the  laboring  population, 
and  generally  have  been  very  useful  people.  In  the  city  of  New  York 
there  is  an  asylum  for  insane  immigrants,  or  immigrants  coming  there 
insane  are  taken  into  the  asylum  and  treated  as  the  ordinary  patients  are 
treated  in  those  hospitals,  and  there  are  very  few. 

The  resolution  as  drawn  is  something  that  aims  at  a  great  many  things 
besides  this,  it  seems  to  me,  and  it  would  seem  to  me  impracticable  that 
we  should  study  the  heredity  of  the  emigrant  that  comes  over,  and  if  he 
has  an  insane  relative  I  do  not  know  why  he  should  not  land  even  then 
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as  well  as  though  his  father  had  a  leg  broken,  or  any  other  physical  de- 
fect. If  he  is  not  a  sound,  sane  man,  he  goes  into  the  asylum.  If  any- 
thing is  done  with  this  matter,  it  seems  to  me  it  should  be  referred  and 
studied,  and  put  into  a  more  definite  shape.  As  it  stands,  it  is  crude, 
and  perhaps  absurd. 

The  Secretary.  It  seems  to  me  that  some  of  the  speakers  are  mak- 
ing a  mistake  in  confounding  the  paper  with  some  extreme  grounds 
which  they  think  it  takes  with  the  resolution.  As  I  read  the  resolution, 
it  simply  asks  congress  to  take  such  necessary  steps  as  that  body  may 
seem  to  think  necessary.  We  all  admit  the  gravamen  of  the  charge,  that 
it  is  large  enough  and  bad  enough  at  the  best :  we  certainly  should  take 
measures  for  its  extinction  and  overthrow.  All  of  us  know  with  what 
tardiness  matters  are  acted  upon  which  are  referred  to  committees  for 
consideration  ;  and  to  leave  this  over  for  a  year  is  to  lose  a  year  on  impor- 
tant work  towards  it.  It  may  be  deemed  advisable  by  congress  to  appoint 
a  special  committee  to  consider  this  matter,  and  the  subject  may  come 
into  consideration  in  treaty  relations.  I  know  the  gentleman  from  Mas- 
sachusetts, who  has  already  spoken,  could  give  us  volumes  upon  this  sub- 
ject if  he  chose.  I  know  we  can  make  no  mistake  in  taking  the  action 
intended  under  the  resolution.  It  can  do  no  harm,  and  is  a  step  in  the 
right  direction. 

Dr.  A.  L.  Gihon,  of  Washington.  Mr.  President,  I  move  as  an  amend- 
ment that  the  resolutions  of  Dr.  Kedzie  be  referred  to  the  Advisory  Coun- 
cil immediately,  and  if  they  receive  the  approval  of  a  majority  of  the 
Advisory  Council,  that  they  be  immediately  acted  upon.  That  would 
avoid  the  delay  of  another  year.  We  are  ignoring  an  important  part  of 
the  Association, — the  Advisory  Council.  It  was  made  for  such  a  pur- 
pose as  this,  and  the  President  can  send  these  resolutions  to  the  members 
of  the  Advisory  Council,  and  if  approved  by  a  majority  of  that  council, 
or  two  thirds,  or  whatever  you  see  fit,  it  can  be  acted  upon. 

Dr.  Wm.  Brodie,  of  Michigan. — Mr.  President,  it  seems  to  me  this  is 
a  very  peculiar  thing.  Here  is  a  set  of  resolutions  coming  up  in  this 
body.    Now,  if  we  have  a  right  to  vote  upon  them,  let  us  vote. 

The  President. — I  think  the  order  of  proceedings  is  well  understood 
by  the  chair.  The  resolutions  were  duly  brought  before  the  Association  ; 
then  it  was  moved  they  be  referred  to  a  committee,  and  that  was  in 
order. 

Dr.  Stephen  Smith. — Mr.  President,  I  would  like  to  raise  a  ques- 
tion if  they  do  not  go  to  the  Executive  Committee  under  the  rules? 

The  President. — The  rules  were  suspended,  then  we  reached  the 
first  resolution,  then  there  was  an  amendment  to  it,  and  then  there  was 
an  amendment  to  the  amendment. 

Dr.  Foster  Pratt. — Mr.  President,  I  only  wish  to  say  a  word  or 
two.  I  am  the  author  of  the  resolution  and  preamble.  The  preamble 
contains  no  offence  ;  it  contains  no  mis-statement.  The  resolution  sim- 
ply asks  congress  to  take  such  measures  in  view  of  the  facts  as  it  thinks 
best.    I  do  not  commit  this  Association,  nor  congress  to  any  action  on 
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my  paper, — none  whatever :  I  am  responsible  for  the  paper.  The  new- 
congress  is  about  to  convene,  and  it  will  be  the  long  session.  It  is  to  be 
a  congress  that  will  consider  the  matter.  If  it  is  referred  to  a  committee, 
it  will  be  postponed  another  year,  at  least.  Let  us  have  an  opportunity 
to  get  this  matter  to  congress  for  its  consideration. 

The  President. — A  call  for  the  reading  of  the  second  part  of  the 
preamble  of  the  resolution  is  made. 

Dr.  Geo.  H.  Rohe,  of  Maryland. — Mr.  President,  it  seems  to  me  we 
are  not  all  ready  to  take  action  in  this  matter.  I  think  it  would  be  much 
better  if  the  resolution  takes  its  proper  and  constitutional  course,  and 
goes  to  the  committee.  I  do  not  think  it  is  of  so  very  vital  importance 
that  we  should  act  upon  the  question  immediately,  and  I  don't  think  it 
would  have  much  influence  if  we  did.  That  of  course  is  my  private 
opinion.  I  do  n't  think  it  would  have  mnch  influence  on  congress.  I 
think  it  would  be  very  injudicious,  as  Prof.  Waring  has  stated,  to  overdo 
this  matter,  and  I  move  that  the  resolution  lie  on  the  table. 

The  motion  to  lie  on  the  table  was  lost. 

Prof.  Vaughan,  of  Michigan. — I  would  like  to  ask  a  question  that 
might  aid  us.  What  is  the  average  time  these  people  are  in  the  country 
before  they  are  adjudged  insane?  These  foreigners  are  accused  of  acting 
maliciously,  and  I  would  like  an  answer,  if  any  one  can  give  it,  to  that 
question. 

Dr.  Pratt. — Neither  the  preambles  nor  resolutions  raise  any  such 
question  whatever. 

Prof.  Vaughan. — Is  there  any  question  on  that  point? 

The  President. — The  chair  would  beg  to  state  that  the  matter  before 
the  house  is  on  the  amendment  to  the  amendment  to  the  resolution,  which 
was  a  reference  to  the  Advisory  Committee. 

Dr.  Gihon. — I  prefer  to  withdraw  my  amendment. 

The  President. — The  next  amendment  is  before  the  house.  What 
is  your  pleasure  with  regard  to  it?  The  amendment  asks  for  a  reference 
to  a  special  committee,  to  be  appointed  by  the  chair,  which  committee 
shall  report  at  the  next  meeting. 

Dr.  Brodie. — I  move  to  lay  it  on  the  table. 

The  question  then  occurred  on  the  amendment  of  Dr.  Wight  for  refer- 
ence to  a  special  committee,  which  was  lost. 

Dr.  Stephen  Smith. — Mr.  President,  is  it  proper  to  amend  that  by 
striking  out  the  preamble?  The  preamble  is  absurd.  Both  the  pream- 
bles I  think  will  strike  any  one  who  knows  anything  about  the  subject 
as  being  very  crude. 

The  President. — We  will  have  the  three  preambles  read. 

The  preambles  were  then  read  by  the  Secretary. 

The  President. — The  resolutions  are  now  before  you.  A  motion  to 
strike  out  will  be  in  order. 

Dr.  Wm.  Bailey,  of  Kentucky. — Mr.  President,  I  move  to  strike  out 
the  first  two  sections. 

Dr.  Geo.  M.  Sternberg,  U.S.A. — Mr.  President,  I  move  to  strike 
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out  the  whole  preamble.  I  think  the  resolutions  will  do  very  well  with- 
out it. 

A  vote  was  then  taken  upon  the  motion  to  strike  out  the  preamble, 
and  the  President  declared  the  motion  prevailed.  A  division  was  then 
called  for  by  Dr.  Pratt,  when  the  motion  was  declared  lost. 

The  President. — You  have  the  resolutions  as  a  whole  before  you. 

A  motion  was  then  made  that  the  resolutions  be  referred  to  the  Execu- 
tive Committee. 

The  President. — The  question  is  now  upon  the  striking  out  of  the 
first  two  preambles. 

The  motion  to  strike  out  prevailed. 

Dr.  Rohe. — Mr.  President,  I  now  move  to  strike  out  the  first  resolu- 
tion. 

Upon  request,  the  Secretary  read  the  first  resolution. 

A  vote  was  then  taken  upon  the  motion  of  Dr.  Rohe  to  strike  out  the 
first  resolution,  and  was  lost. 

Dr.  Baker,  of  Michigan,  then  called  for  the  previous  question. 

The  President. — Let  the  two  resolutions  be  read  so  we  may  act 
intelligently  upon  them.  The  vote  is  now  upon  the  previous  question. 
The  question  is,  Shall  the  main  question  now  be  put? 

The  motion  prevailed. 

The  President. — Those  in  favor  of  the  resolutions  and  preamble  as 
they  stand  will  signify  it  by  rising. 
The  motion  was  carried. 

The  Secretary — Members  of  the  state  boards  of  health  are  requested 
to  meet  at  the  room  of  the  Advisory  Council  at  the  Russell  House,  im- 
mediately upon  the  adjournment  of  this  session. 

The  President. — Resolutions  are  in  order. 

The  Secretary  then  read  the  following  from  the  Executive  Committee, 
which  was  unanimously  adopted  : 

Recognizing  the  earnest  and  patriotic  labors  of  Dr.  Hillary  Ryan,  of  Texas,  to  secure 
legislation  to  establish  a  state  board  of  health  in  that  state, — 

Resolved,  That  we  tender  Dr.  Ryan  our  thanks  for  his  services  in  behalf  of  the  public 
health,  and  ask  him  to  continue  his  efforts  in  the  hope  that  they  may  soon  be  crowned 
with  success. 

Resolved,  That  the  Secretary  be  and  is  hereby  instructed  to  furnish  Dr.  Ryan  with  an 
engrossed  copy  of  these  resolutions,  as  passed  by  the  Advisory  Council. 

Dr.  Reeves,  of  West  Virginia,  then  offered  the  following  resolutions, 
which  were  adopted  : 

Resolved,  That  the  American  Public  Health  Association,  just  closing  its  nth  annual 
session  in  the  city  of  Detroit,  fully  recognizes  the  agencies  that  have  contributed  to  the 
accomplishment  of  one  of  the  most  interesting,  profitable,  and  pleasant  meetings  in  the 
history  of  the  Association. 

Resolved,  That  the  hearty  thanks  of  the  Association  be  and  they  are  hereby  tendered 
to  Dr.  Wm.  Brodie  and  his  distinguished  associates  on  the  Local  Committee  for  their 
liberal  and  complete  arrangements  for  the  entertainment  of  the  Association,  and  for  many 
personal  favors  and  attentions  to  members  and  their  families: 
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To  his  Excellency  Governor  Begole,  and  to  Dr.  Jno.  B.  Avery,  President  of  the  State 
Board  of  Health  of  Michigan,  for  their  eloquent  addresses  of  welcome  to  the  Associa- 
tion : 

To  the  press — particularly  the  Free  Press  and  the  Post  and  Tribune — for  the  able,  full, 
and  complete  reports  of  the  proceedings  of  the  meeting: 

To  Henry  E.  Baker,  Esq.,  Agent  of  the  Associated  Press,  for  his  energy  and  liberality 
in  reporting  the  proceedings  of  the  Association : 

To  the  Western  Union  Telegraph  Company,  for  the  exceptionally  kind  and  liberal  ten- 
der of  its  free  service  to  members  and  their  families: 
To  the  clergy,  for  their  presence  at  the  sessions,  and  participation  in  the  proceedings : 
To  the  several  lines  of  railway  that  have  shown  the  courtesy  of  reduced  fares,  partic- 
ularly the  Flint  &  Pere  Marquette  Railroad,  Wabash,  St.  Louis  &  Pacific,  Lake  Shore  & 
Michigan  Southern,  Detroit  &  Cleveland  Steam  Navigation  Co.,  Michigan  Central  & 
Canada  Southern,  Detroit,  Grand  Haven  &  Milwaukee,  Detroit,  Lansing  &  Northern, 
Columbus  &  Hocking  Valley,  Grand  Trunk  Railway,  Great  Western  Railway,  Louisville 
&  Nashville,  Jefferson,  Madison  &  Indianapolis: 

To  the  city  railway  companies,  for  free  transportation  of  members  and  their  families : 
To  the  pages  and  janitor,  for  their  assiduous  attention  and  service : 
To  the  hotels  of  the  city,  for  reduced  rates  and  good  attention  to  their  guests: 
To  the  resident  members  of  the  Association  in  Detroit,  who  have  welcomed  us  with 
open  hearts  and  open  doors. 

Dr.  Gihon  then  offered  a  resolution  from  the  Executive  Committee, 
with  reference  to  the  retiring  Secretary : 

Whereas,  By  constitutional  limitation  the  term  of  office  of  the  Secretary  of  this  Asso- 
ciation expires  with  the  present  session ;  and 

Whereas,  It  is  always  both  pleasant  and  proper  to  show  regard  for  a  faithful  and 
competent  officer: 

Resolved,  That  in  the  retirement  of  Dr.  Azel  Ames,  Jr.,  we  tender  him  hearty  thanks 
for  the  important  service  he  has  rendered  this  Association,  and  many  good  wishes  for  his 
future  prosperity  and  happiness. 

Adopted  by  the  Association. 

The  President. — I  am  directed  by  the  Executive  Committee  to  an- 
nounce that  we  have  finished  our  work,  unless  there  are  some  other  mat- 
ters to  be  brought  before  us.  Time  would  forbid  that  I  should  detain 
you  with  any  remarks,  except  of  congratulation  upon  the  success  of  this 
meeting.  We  thank  those  who  have  furnished  papers,  for  the  great  abil- 
ity they  have  displayed  in  them.  We  thank  all  of  you  for  the  courtesy 
and  assistance  you  have  extended  to  the  officers  of  the  Association.  It 
only  remains  for  me  to  introduce  to  you  my  successor  in  office,  Dr.  Gi- 
hon. Rejoicing  in  the  progress  of  this  Association,  I  trust  that  he  will 
lead  it  on  to  greater  glory  and  renown. 

Dr.  A.  L.  Gihon,  U.  S.  A. — Fellow-members  of  the  American  Public 
Health  Association,  there  is  little  need  to  tell  you  how  proud  I  am  of 
the  dignity  you  have  conferred  upon  me.  There  is  little  need  for  me  to 
attempt  to  put  in  words  the  profound  gratitude  I  feel  for  the  confidence 
that  has  induced  you  to  confer  that  honor  upon  me.  You  have  done  all 
you  can:  my  task  begins  from  this  time.  Twelve  months  hence  I  shall 
have  rendered  you  an  account  of  my  stewardship.  Year  by  year  the  re- 
sponsibility of  the  presiding  officer  of  this  Association  increases.  Each 
new  appointee  has  to  seek  to  emulate  and  imitate  the  success  of  his  pre- 
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decessors,  and  to  strive  to  do  his  share  towards  the  progressive  growth 
and  development  of  the  Association.  The  American  Public  Health 
Association  is  no  longer  an  experiment.  She  has  outgrown  her  childhood. 
She  is  no  longer  a  youthful  maiden.  She  is  a  matron  with  children  cling- 
ing to  her,  and  none  more  fair  than  the  adopted  daughters,  coming  from 
over  the  border,  and  asking  that  they  may  call  her  mother.  Diffidently, 
yet  hopefully,  I  accept  the  charge  of  her  honor  and  reputation.  Twelve 
months  hence  I  will  abide  your  verdict  as  to  how  I  have  kept  that  charge. 
If  it  be  "  Well  done,  thou  good  and  faithful  servant,"  I  shall  be  happy  to 
claim  an  honored  place  beside  the  predecessors  whom  you  have  so  hon- 
ored, and  who  have  so  honored  you.  If  I  have  failed,  I  have  one  more 
favor  to  ask  of  you,  that  I  may  be  forgot. 

I  appoint  Governor  Spiegelhalter  Chairman  of  the  Committee  on  Local 
Arrangements  at  St.  Louis. 

This  Association  is  adjourned  to  meet  at  St.  Louis,  at  such  a  time  as 
shall  be  appointed,  or  as  the  committee  shall  designate. 


REPORTS  OF  COMMITTEES. 


PRESENTED  AT  THE  ELEVENTH  ANNUAL  MEETING  OF  THE  AMERICAN  PUBLIC  HEALTH 
ASSOCIATION,  DETROIT,  MICH.,  NOV.  13—15,  1883. 


REPORT  OF  THE  COMMITTEE  ON  CATTLE  DISEASES. 

The  Committee  on  Cattle  Diseases  beg  leave  to  report  that  in  their 
sphere  of  labor  an  encouraging  degree  of  success  has  rewarded  their  efforts 
in  the  various  directions  in  which  their  investigations  have  extended. 
We  are  enabled  this  year  to  present  you  papers  on  "  Pleuro  Pneumonia," 
"  Trichina,"  "Swine  Plague"  or  "Hog  Cholera,"  and  the  new  disease 
'  'Actinomycosis." 

A  paper  on  "Fowl  Plague"  or  "Chicken  Cholera"  is  promised  for 
next  year. 

We  recommend  continued  investigations  of  the  various  subjects  per- 
taining to  our  department  of  the  association. 

J.  M.  Partridge,  Chairman.  ' 


REPORTS  OF  THE  COMMITTEE  ON  PUBLICATION. 

The  Committee  on  Publication,  appointed  at  the  Indianapolis  meeting 
last  year,  respectfully  make  the  following  report: 

The  papers  and  transactions  of  said  meeting  were  in  readiness  for  the 
printer  about  the  first  of  March. 

Proposals  for  publishing  and  binding  six  hundred  volumes,  estimated 
at  three  hundred  and  fifty  pages  each,  were  solicited  and  received  from 
five  different  houses  in  Boston. 

The  lowest  proposal  came  from  the  firm  of  Rockwell  &  Churchill, 
was  $725.80,  and  the  contract  was  awarded  to  this  firm.  Additional 
charges  for  extra  pages  above  three  hundred  and  fifty,  for  wrapping, 
cases,  carting,  and  other  extra  work,  amounting  to  $89.21,  were  made  and 
allowed.  The  total  cost  of  the  six  hundred  volumes  ready  for  transpor- 
tation was  $815.01,  or  $1.36  per  volume,  and  the  same  were  shipped 
from  Boston  during  the  last  week  in  May  to  the  Treasurer  in  Nashville. 
For  the  committee, 

Samuel  H.  Durgin,  Chairman. 
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SECOND  REPORT. 

The  Committee  on  Publication,  to  whom  were  referred  the  resolutions 
offered  at  Indianapolis  by  Dr.  Stephen  Smith,  having  considered  the 
matter,  respectfully  report, — 

That  although  believing  that  an  immediate  publication  of  the  transac- 
tions of  the  association  after  the  annual  meetings  would  possess  many 
advantages,  as  claimed  by  the  author  of  the  resolutions,  yet  in  the  opin- 
ion of  the  committee  the  disadvantages  incident  to  a  hasty  publication  of 
papers  and  discussions  before  they  can  receive  that  careful  revision  and 
correction  which  make  them  valuable  and  which  is  stimulated  by  the 
debates,  more  than  offset  the  advantages. 

The  advisability  of  establishing  a  "  weekly  Sanitary  Journal"  by  the 
association,  or  a  committee  thereof  (in  addition  to  the  number  now  pub- 
lished in  this  country),  has  been  considered  by  the  committee,  but  with- 
out discovering  such  encouragement,  in  a  business  point  of  view,  as 
would  warrant  it  in  recommending  the  adoption  of  the  resolutions  at  the 
present  time. 

Respectfully  submitted, 

For  the  committee, 

Samuel  H.  Durgin,  Chairman. 


REPORT  OF  THE  COMMITTEE  ON  THE  MANAGEMENT 

OF  EPIDEMICS. 

The  undersigned,  from  your  Committee  on  the  Management  of  Epi- 
demics, has  the  honor  to  report  as  follows : 

The  impracticability  of  conference  among  the  members  of  a  committee 
scattered  through  so  many  different  parts  of  the  country  effectually  pre- 
cludes any  joint  expression  of  views  on  the  subject  referred  to  us.  There 
has  never  been  a  meeting  of  the  committee,  although  it  has  been  in  exist- 
ence for  several  years,  and  nothing  has  been  done  except  the  preparation 
of  the  paper  from  the  Hon.  John  Eaton,  submitted  to  the  association  at 
its  last  annual  meeting.  The  undersigned  can  therefore  express  only  his 
own  individual  opinions,  without  assuming  to  speak  for  the  other  mem- 
bers of  the  committee.  He  would  gladly  refrain  from  even  this  task, 
but,  having  already  twice  asked  for  further  time,  and  this  request  having 
twice  been  granted  through  the  indulgence  of  the  Association,  he  does 
not  feel  at  liberty  to  renew  it,  or  to  withhold  the  expression  of  his  views, 
although  unable  to  obtain  those  of  his  colleagues  or  to  submit  his  own  to 
them  for  consideration.  This  expression,  from  lack  of  time  for  its  prep- 
aration, can  amount  to  little  or  nothing  more  than  a  mere  syllabus  of 
what  he  would  otherwise  desire  to  present,  and  he  can  only  hope  that  it 
may  be  suggestive  of  further  investigation  and  discussion. 
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The  opportunities  of  the  writer  for  observation  of  epidemics  have  been 
confined  almost  exclusively  to  the  great  epidemic  disease  which  occasion- 
ally desolates  our  Southern  coasts  and  the  valley  of  the  Mississippi. 
When  yellow  fever  appears  as  an  epidemic,  the  distress  which  it  causes 
and  the  terror  which  it  excites  are  not  so  much  attributable  to  the  malig- 
nity of  the  disease  as  to  the  rapidity  with  which  it  spreads.  Unfortu- 
nately, in  most  cases  it  finds  the  community  unprepared  for  it.  In  spite 
of  all  past  experience,  after  every  visitation  of  yellow  fever  the  inhabi- 
tants of  the  place  afflicted  assume  that  there  will  never  be  another — that 
a  more  rigorous  quarantine  or  more  thorough  sanitation  than  any  here- 
tofore employed  will  preclude  the  possibility  of  a  recurrence  of  the  calam- 
ity. Hence,  while  there  may  be  much  effort  made  to  hinder  the  entrance 
of  the  fever,  there  is  generally  none  to  meet  and  manage  it  after  entrance. 
When  the  visitation  really  occurs,  if  it  be  a  serious  one,  nurses  have  to 
be  obtained,  hospitals  provided,  destitution  relieved,  all  in  the  midst  of 
the  hurry,  confusion,  and  panic  that  prevail  at  such  times,  and  while  the 
demand  for  the  distribution  of  relief  increases  more  rapidly  than  it  is  pos- 
sible to  obtain  a  supply  of  the  means. 

Fortunately,  the  difficulty  is  partially,  though  only  partially,  met  by 
the  relief  associations  existing  in  most  of  the  larger  cities  of  the  South, 
which,  after  lying  dormant  during  the  long  intervals  between  epidemics, 
spring  into  activity  when  they  occur.  The  charity  of  the  country  at 
large  is  seldom  lacking  when  the  affliction  is  one  of  any  magnitude  ;  and 
these  societies — such  as  the  Can't-get-Away  Club  of  Mobile  and  the 
Howard  Associations  of  New  Orleans  and  other  cities — are  tacitly  recog- 
nized as  the  proper  almoners  of  the  relief  thus  provided,  managers  of 
nurses  and  infirmaries  or  hospitals,  and  often  as  employers  of  physicans 
for  the  poor.  These  duties  are  generally  discharged  with  zeal  and  fidel- 
ity ;  but,  owing  to  hurry  and  lack  of  previous  preparation,  there  is  often 
much  waste  of  resources,  and  sometimes  very  serious  errors  are  made 
with  regard  to  physicians  and  nurses. 

The  difficult}'  of  obtaining  trained,  competent,  and  trustworthy  nurses 
is  one  of  the  most  serious,  and  of  continual  recurrence  in  every  successive 
epidemic.  The  employment  of  those  who  are  unskilled,  incompetent, 
or  unfaithful  often  becomes  a  matter  of  real  or  supposed  necessity,  and 
the  consequences  upon  the  lives  of  the  unfortunate  patients  are  deplora- 
ble, and  sometimes  revolting.  The  writer  of  this  report,  when  in  charge 
of  nurses  in  an  infected  city,  has  more  than  once  been  accosted  in  the 
street  by  roustabouts  and  proletaires  of  the  most  ignorant  and  degraded 
sort,  in  quest  of  a  "job  o'  nursin'."  This  subject,  however,  of  the  pro- 
vision of  a  supply  of  properly  trained  and  qualified  nurses,  is  one  of  so 
great  importance  and  of  so  difficult  a  character  that  the  undersigned  will 
not  venture  to  deal  with  it  further  than  by  way  of  brief  mention. 

The  supervision  of  nurses  when  on  duty,  with  a  view  not  merely  to 
the  enforcement  of  vigilance  and  attention,  but  to  the  securing  of  neces- 
sary rest  and  refreshment  for  the  nurse, — a  matter  too  often  forgotten, — 
the  distribution  of  provisions  and  other  supplies  to  the  families  of  the  sick 
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and  needy,  and  a  multitude  of  other  incidental  but  essential  duties,  de- 
volve upon  the  members  of  these  relief  associations.  The  medical  prac- 
titioners have  no  time  to  devote  to  them,  even  if  properly  within  their 
sphere  of  duty. 

But  these  societies  are  mere  voluntary  organizations.  They  have  no 
legal  authority,  and  their  only  power  of  exercising  any  control  in  the 
premises  is  derived  from  the  tacit  consent  of  the  community  and  the 
possession  of  the  funds  entrusted  to  their  disposal.  (Some  idea  of  the 
extent  of  these  may  be  formed  from  the  fact  that  the  Howard  Associa- 
tion of  Memphis,  Tenn.,  during  the  epidemic  of  187S,  received  and 
expended  more  than  $400,000.)  It  is  only  during  the  actual  prevalence 
of  the  disease  that  they  have  the  power  to  accomplish  anything.  In  or- 
dinary times  they  are  without  authority  and  without  resources.  They 
can  take  no  measures  for  the  training  of  nurses,  for  the  accumulation  of 
funds  to  meet  the  demand  for  them,  when  it  arises,  without  an  appeal  to 
the  benevolence  of  the  moment,  for  the  erection  of  hospitals,  or  for  any 
other  preparations  for  the  exigencies  of  an  epidemic.  Their  functions 
are  limited  by  the  brevity  and  irregularity  of  the  periods  during  which 
they  can  be  exercised. 

The  undersigned  is  the  less  disposed  to  regret  the  delay  in  the  prepa- 
ration of  this  report,  because  it  has  afforded  him  an  opportunity,  for  the 
first  time,  to  witness  the  practical  operation  of  a  system  by  which  many 
of  the  disadvantages  above  referred  to  may  be  rectified,  if  it  should  be 
fully  carried  out.  This  opportunity  was  afforded  by  the  epidemic  of  the 
last  year  (1882)  at  Pensacola. 

In  that  case  there  was  no  voluntary  relief  association,  of  a  general 
character,  in  existence.  On  this  account,  and  for  other  reasons,  the  gen- 
eral duty  of  relief  was  assumed  by  the  local  board  of  health,  a  body  con- 
sisting partly  of  medical  men  and  partly  of  non-professional  members, 
invested  by  law  with  considerable  powers.  The  funds  for  ordinary  pur- 
poses, subject  to  their  control,  were  limited,  but  the  great  majority  of 
the  charitable  contributions  for  relief  of  the  sick  and  the  destitute  were 
entrusted  to  their  hands  for  expenditure.  The  advantages  of  this  arrange- 
ment, although  mainly  fortuitous,  were  fully  demonstrated  by  the  results. 
Instead  of  two  different  agencies, — one  having  legal  control  of  all  meas- 
ures of  precaution,  disinfection,  sanitation,  &c,  but  without  the  means 
of  meeting  the  expenses  necessary  to  their  efficient  execution  ;  the  other 
provided  with  funds  for  purposes  of  relief,  but  without  authority  to 
enforce  orders,  the  two  acting  independently,  and  perhaps  inharmonious- 
ly, — instead  of  this,  both  classes  of  duties  were  combined  in  the  hands  of 
one  body,  vested  with  legal  authority,  and  also  provided  with  the  means 
requisite  for  its  efficient  exercise.  There  was,  in  this  case,  the  usual  lack 
of  previous  preparation,  the  usual  hurry  and  pressure  of  exigencies 
demanding  immediate  action  ;  and  mistakes,  of  a  more  or  less  serious 
character,  were  no  doubt  marie  by  the  board.  Nevertheless,  the  work 
was  simplified  and  systemized  ;  it  was  performed  more  methodically 
and  efficiently  than  in  any  previous  epidemic  within  the  extensive  expe- 
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rience  of  the  writer,  and  the  comparative  economy  in  expenditure  was 
decided  and  remarkable. 

The  conclusions  at  which  the  undersigned  member  of  your  committee 
has  arrived,  as  deduced  from  observation  and  experience, — especially 
from  the  experience  just  above  described, — are  briefly  these  : 

In  the  first  place,  the  people  of  the  southern  and  south-western  com- 
munities within  the  "zone"  liable  to  occasional  visitations  of  yellow 
fever  should  be  urged,  while  not  relaxing  any  proper  measures  of  pre- 
caution against  its  introduction,  not  to  rely  too  confidently  upon  the  ex- 
pectation, heretofore  illusory,  of  continual  exemption  from  its  visitations, 
but  to  make  preparations  in  advance  for  meeting  and  dealing  with  them 
in  case  of  their  occurrence. 

Secondly,  that  the  powers  and  duties  of  boards  of  health  be  enlarged, 
so  that,  in  addition  to  the  functions  now  generally  devolving  upon  them, 
they  shall  be  authorized  and  required,  on  the  occurrence  of  an  epidemic, 
to  take  entire  charge,  so  far  as  their  resources  will  permit,  of  all  meas- 
ures employed  for  the  relief  of  the  sick  and  the  supply  of  the  wants  of 
the  poor,  and  in  general  of  the  duties  now  usually  performed  by  volun- 
tary benevolent  associations.  This  would  by  no  means  imply  the  dis- 
bandment  or  inactivity  of  such  associations,  but  merely  relieving  them 
of  duties  beyond  their  ability  properly  to  perform,  and  the  employment 
of  their  services  in  subordination  to  a  common  authority,  legally  consti- 
tuted, and  responsible  to  the  federal,  state,  or  municipal  government,  as 
the  case  may  be,  for  the  proper  exercise  of  its  official  functions.  Of 
course,  in  the  case  of  funds,  whether  eleemosynary  or  not,  specially  con- 
tributed to  voluntary  associations,  no  control  could  be  assumed  over  their 
expenditure  by  the  board  of  health,  unless  by  mutual  consent ;  but,  prop- 
erly constituted,  such  a  board  would  command  the  confidence  of  the 
public,  and  would  probably  soon  become  the  recognized  channel  for 
charitable  contributions  in  general. 

In  the  third  place,  measures  should  be  adopted,  by  taxation  or  other- 
wise, for  the  training  of  nurses,  the  establishment  of  hospitals,  and  the 
gradual  accumulation  of  a  reserve  fund,  in  times  of  health — all  with  ref- 
erence to  use,  under  direction  of  the  boards  of  health,  in  times  of  epi- 
demic sickness. 

To  these  recommendations,  the  undersigned,  with  some  diffidence, 
would  venture  to  add  another,  as  to  which  his  own  views,  although  no 
less  decided  than  on  the  others,  may  be  more  likely  to  meet  with  oppo- 
sition,— which  is,  that  boards  of  health  should  not  consist,  either  wholly 
or  in  part,  of  practitioners  of  medicine.  Such  boards — especially  in  case 
of  the  imposition  upon  them  of  the  additional  duties  above  suggested — 
would  be,  or  ought  to  be,  most  busily  engaged  at  the  very  time  when 
the  physician,  if  a  practitioner,  would  be  most  intensely  occupied  with 
the  care  of  his  patients.  The  board  should  have  the  benefit  of  the  advice 
and  assistance  of  a  health  officer,  or  medical  inspector,  or  of  as  many 
such  as  might  be  necessary,  and  these  should  be  paid  for  their  services. 
They  should  be  not  only  advisers,  but  executive  officers  of  the  board  in 
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all  matters  in  the  line  of  their  profession.  But  the  board  itself  should  be 
composed  of  citizens  of  various  pursuits, — of  intelligence,  integrity,  and, 
if  possible,  of  experience  in  the  management  of  epidemics  and  the  busi- 
ness of  relief.  They  should  be  expected,  unless  excused  for  special  rea- 
sons, to  remain  at  their  posts  of  duty  in  time  of  danger,  and  should  be 
held  responsible  for  the  execution  of  the  large  trusts  confided  to  them. 
All  of  which  is  respectfully  submitted. 

W.  T.  Walthall,  Chairman. 


REPORT  ON  VITAL  STATISTICS. 

[This,  evidently,  is  not  a  report  of  the  Committee  on  Vital  Statistics, 
but  a  contribution  made  by  the  chairman  of  that  committee  on  his  per- 
sonal responsibility.  As  it  is  the  last  paper  to  this  Association  from 
the  pen  of  our  distinguished  and  lamented  brother,  it  is  gladly  given  a 
place. — Secretary.] 

The  impossibility  of  my  attendance  at  Detroit  imposes  the  duty  to 
make  the  following  brief  statement  to  facilitate  the  progress  desired  in 
certain  branches  of  the  Association's  work  that  I  would  endeavor  to  pro- 
mote were  I  in  attendance. 

Vital  Statistics  and  the  Records  of  Prevalent  Diseases.  In  two 
reports,  published  in  Vols.  VII  and  VIII  of  the  Associations'  Transac- 
tions, certain  essential  conditions  which  are  required  in  the  state  systems 
or  methods  of  registration,  are  presented.  These  conditions  are  believed, 
and  were  found,  to  be  entirely  practicable.  It  is  desirable  that  gradually 
each  state  should  secure  the  adoption  of  them.  They  require,  for  real- 
ization,— 

1.  That  completeness  and  the  individual  accuracy  of  records  shall  be 
secured,  and  that  to  this  end  all  persons  who  are  responsibly  concerned 
in  securing  such  accuracy  and  completeness  shall  be  enlisted,  directly  or 
indirectly,  in  discharging  their  respective  parts  of  the  whole  service, 
thereby  producing  perfection  in  the  units  of  the  vital  statistics. 

2.  That  boards  of  health,  by  their  well  considered  and  inculcated 
rules  and  instructions,  and  the  supervisory  duty  of  appointed  persons  or 
health  officers,  should  be  charged  with  a  responsible  supervision  of  cer- 
tain essential  portions,  or  all,  of  the  registry  service.  In  other  words,  that 
the  registration  is  so  important  a  branch  of  public  sanitary  service  that  its 
supervision  must  be  accepted  by  local  and  state  boards  of  health. 

Having  progressed  so  far  in  the  designs  of  uniformity  of  results  and  of 
the  values  of  the  units  in  vital  statistics,  and  having  recognized  from  first 
to  last  the  importance  and  duty  of  certain  kinds  of  national  aid  and  uni- 
formity in  registration,  we  would  continue  to  urge  the  action  specified  in 
the  resolutions  adopted  by  the  Association  at  the  Savannah  meeting,  and 
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the  propositions  recited  in  the  7th  and  8th  volumes  of  this  Association's 
Transactions.    To  these  we  deem  it  expedient  to  add  the  following 

Proposition.  Whereas,  the  national  importance  of  correct  and  com- 
plete registration  in  the  states  and  territories,  which  shall  henceforth  in 
every  place  and  at  all  times  be  available  for  a  trustworthy  basis  for  cen- 
sus uses,  and  for  all  the  purposes  of  correct  and  complete  records  of  pop- 
ulation, warrants  the  requirement  of  national  aid  in  facilitating  the  col- 
lecting of  the  individual  and  local  records  of  births,  marriages,  and  deaths, 
and  of  the  prevalent  diseases,  this  Association,  representing  the  interests 
of  all  the  states,  and  the  wishes  of  public  health  authorities,  must  appeal 
to  Congress  to  order  and  provide  that  under  the  proper  sanctions  the 
U.  S.  mails  shall  take  to  the  local  registry  offices,  and  to  the  state  offices 
of  registration  of  vital  statistics,  the  mail  matter,  both  of  first,  second,  and 
third  classes,  pertaining  to  this  branch  of  public  service,  free. 

There  is  now  abundant  evidence  that  the  medical  and  physiologically 
expert  examinations  of  the  dead  as  a  condition  precedent  to  burial  in  all 
cities  and  villages,  as  a  regulation  and  invariable  duty,  and  in  any  and  all 
other  places  as  a  duty  which  local  boards  of  health  shall  have  authority  to 
provide  for,  would  be  of  great  utility,  and  be  viewed  with  favor  by  the  peo- 
ple, as  a  means  of  protecting  life.  Therefore,  without  now  discussing 
the  fallacies  of  the  existing  methods  and  practices  of  coroners,  the  time 
seems  to  have  come  for  devising  the  most  practicable  plan  for  a  scheme 
of  medical  and  physiological  examination  of  the  dead,  by  methods  approved 
by  the  medical  profession  and  enlightened  citizens,  so  far  as  to  verify  the 
fact  of  death  and  the  reasonable  correctness  of  records.  Though  only  a 
suggestion  now,  this  is  to  be  a  realized  fact. 

Concerning  the  repression  of  Infectious  and  Contagious  Diseases. 
The  isolation  and  skilful  sanitary  care  of  the  sick  are  to  be  regarded  as  a 
public  medical  duty  now  accepted,  and  to  be  amply  provided  for  in  every 
•community.  The  skilled  nursing  and  sanitary  supervision  of  the  sick,  and 
the  extemporization  of  all  needful  hospital  facilities  in  the  domicile,  the 
hamlet,  village,  and  city,  and  indeed  the  systematic  organization  of  these 
duties  in  all  cities  and  villages,  must  be  regarded  as  established  by  the 
principles  and  experience  of  public  hygienists.  Therefore  the  American 
Public  Health  Association  may  properly  urge  attention  to  these  duties. 
Therefore  the  training  and  encouragement  of  attendants  upon  the  sick, 
the  maintenance  of  training-schools  for  nurses,  and  the  employment  of 
trained  nurses,  are  to  be  encouraged. 

Therefore  boards  of  health  should  inculcate  popular  knowledge  con- 
cerning the  proper  care  to  prevent  and  to  care  for  infectious  and  conta- 
gious diseases. 

Concernifig  the  prevention  of  Small  Pox,  the  universal  sanitary 
supervision  of  vaccination,  and  the  perfect  culture  of  the  vaccinal 
virus. 

Obligatory  laws  and  plans  for  promoting  universal  vaccination  will 
need  to  be  kept  carefully  in  equal  and  harmonious  progress  with  the 
increased  supervision  and  success  of  culture  of  the  vaccinal  virus  which 
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is  to  be  used.  In  such  culture  the  recent  improvements  command  the 
attention  and  commendation  of  this  Association.  The  undersigned 
here  submits  two  brief  contributions,  of  much  value  on  this  subject. 
The  first  is  from  Prof.  James  Law,  D.  V.  M.&  S.,  of  Cornell  University, 
of  the  National  Commission  on  Cattle  Plagues,  who  visited  the  Bovine 
Virus  farm  near  Brussells,  Belg.,  by  request,  and  in  the  service  of  the 
N.  Y.  S.  Board  of  Health,  in  September,  18S3.  The  second  is  a  letter 
from  Dr.  Abbott,  Secretary  of  the  State  Board  of  Health  of  Massachu- 
setts, in  reply  to  questions  in  his  line  of  observations  on  Bovine  Virus 
culture.1 

Observations  tipon  the  contamination  of  Milk  and  Dairy  Products 
by  Contagious  Viruses  in  the  state  of  New  York. 

Observations  upon  the  stamping  out  of  Infectious  and  Contagious 
Viruses  in  contaminated  grounds,  places,  and  things. 

Observations  upon  extermination  of  Paludal  Malaria.  Also,  cer- 
tain exceptional  altitudes  and  local  conditions  where  paludal  malaria 
occurs  in  the  state  of  New  York. 

A  few  pages  relating  to  each  of  the  foregoing  entitled  subjects  are 
ready  for  the  Association's  use.  The  undersigned  offers  these  humble 
contributions,  as  one  of  the  Association's  steadfast  supporters,  who  aided 
in  the  laying  of  its  foundations. 

ELISHA  HARRIS. 


REPORT  OF  THE  COMMITTEE  ON  THE  MUSEUM  OF 

HYGIENE. 

By  a  resolve  passed  at  the  Indianapolis  meeting,  your  committee  was 
oi'ganized  for  the  declared  purpose  of  representing  the  interests  of  the 
Association,  and  as  a  medium  of  communication  between  the  Surgeon- 
General  of  the  Navy  and  the  officers  and  members  of  this  Association, 
to  be  especially  charged  with  the  dissemination  of  information  respecting 
the  Museum,  and  with  the  collection  and  transmission,  in  the  name  of 
the  Association,  of  such  contributions  as  it  may  desire  to  have  therein 
deposited.  In  accordance  with  the  direction  contained  in  this  resolve,  a 
communication  was  sent  to  the  Surgeon-General  of  the  Navy,  asking  for 
such  information  relative  to  the  Museum  as  that  officer  might  think  it 
desirable  to  impart.  We  are  informed,  in  reply,  that  the  development  of 
the  Museum  has  fully  realized  the  expectations  of  the  Bureau  ;  that  the 
present  quarters  are  altogether  too  limited  to  properly  accommodate  the 
collections  ;  that,  in  anticipation  of  the  necessity  which  must  arise  in  the 
near  future  of  removing  to  more  spacious  rooms,  plans  have  been  pre- 
pared by  which  the  large  naval  hospital  in  the  city  of  Washington  can  be 
converted  into  a  magnificent  Museum. 

ft 

1  Neither  of  the  papers  mentioned  has  been  presented. — Secretary. 
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The  present  condition  of  the  Museum  is  thus  described  by  the  same 
authority  : 

The  Museum  of  Hygiene  occupies  a  large  portion  of  a  former  private  residence,  which 
has  been  fitted  up  and  arranged  in  the  endeavor  to  make  the  most  of  the  space  availa- 
ble. The  experience  acquired  during  the  past  year  demonstrates  the  necessity  of  estab- 
lishing the  Museum  upon  a  permanent  basis  in  a  building  of  its  own. 

A  quantity  of  suitable  furniture  for  present  and  future  demand  in  the  exhibition  rooms 
and  library  has  been  procured,  and  a  water-service  provided,  so  as  to  enable  various 
forms  of  sanitary  apparatus  to  be  tested,  and  a  large  number  are  exhibited  in  action. 

The  number  of  exhibits  is  two  hundred  and  seventy  (270),  which  will  soon  have  a 
marked  increase  by  contributions  from  California  and  Chicago.  Each  exhibit  has  a  spec- 
ially printed  descriptive  placard-label,  of  color  and  style  used  at  the  National  Museum. 

The  collection  of  articles,  models,  plans,  etc.,  having  reference  to  questions  of  Hygiene, 
is  arranged  under  the  departments  of  Public  Health  and  Comfort,  of  Life-saving  and  Pre- 
serving, and  of  Literature  and  Drawings.  The  departments  are  divided  into  the  classes  of 
local,  personal,  and  public  hygiene,  and  these  are  subdivided.  The  exhibits  are  the  arch- 
itecture of  private  and  public  buildings,  water-closets,  urinals,  traps,  and  sinks  with  water 
attachment,  culinary,  laundry,  and  bath  facilities,  systems  of  drainage  and  sewerage, 
modes  of  water  supply,  filtration,  purification  and  distribution,  apparatus  for  heating  and 
ventilation,  household  requisites,  approved  and  defective  plumbing,  materials  and  devices 
of  construction,  marine  architecture,  air-ports,  ventilators,  model  of  hospital  ship,  galley, 
disinfecting  machines,  burial  casket,  crematory,  clothing,  food,  dietaries,  military  and  na- 
val rations,  life-saving  and  protective  apparatus,  ambulances,  cots,  etc.,  etc. 

The  Library  of  the  Museum  has  five  thousand  one  hundred  and  ninety-eight  (5,198) 
bound,  and  nine  hundred  and  fifty-two  (952)  unbound,  volumes  of  foreign  and  domestic 
works  of  reference,  etc.,  and  constant  additions  by  purchase  or  gift  will  be  made.  Pam- 
phlets upon  special  subjects  are  bound  together  in  volumes.  Recent  publications  are 
ordered  as  soon  as  issued. 

The  reading-room  has  one  hundred  and  fifteen  (115)  periodical  publications,  devoted  to 
hygiene,  science,  and  medicine,  most  of  which  are  contributed.  Complete  files  of  these 
periodicals  are  being  procured. 

Three  assistants  are  engaged  in  making  an  author  and  subject  catalogue,  which  is  well 
advanced.    The  catalogue,  when  issued,  will  be  followed  by  supplemental  catalogues. 

Two  assistants  are  employed  in  the  laboratory  and  rooms,  for  microscopy  and  photog- 
raphy.   Their  duties  are  varied,  as  requirements  arise. 

Recognizing  the  importance  of  having  the  co-operation  of  those  whose  profession  makes 
them  familiar  with  sanitary  needs,  I  sent  a  circular  which  gave  the  scope  and  character 
of  the  Museum  of  Hygiene,  accompanied  in  each  instance  by  an  autographic  letter  to  the 
Committee  on  State  Medicine  in  the  American  Medical  Association.  Of  thirty-nine  who 
composed  the  committee,  answers  were  received  from  two. 

To  six  hundred  and  seven  members  of  the  American  Public  Health  Association  I  sent 
the  circular  and  letter,  and  received  answers  from  sixty-four. 

I  shall  continue  to  send  the  circulars  to  members  of  the  medical  profession,  engineers, 
architects,  manufacturers  of  sanitary  apparatus,  etc.,  soliciting  their  co-operation  in  fur- 
therance of  the  object  of  the  Museum,  viz.,  to  encourage  the  scientific  investigation  and 
practical  study  of  all  matters  relating  to  hygiene,  and  to  diffuse  this  knowledge  widely. 

In  conclusion,  your  committee  respectfully  recommend  that  this  Asso- 
ciation, by  such  action  as  may  seem  most  appropriate,  shall  exert  its  full 
influence  to  secure,  for  the  only  well-organized  Museum  of  Hygiene  in 
the  country,  an  appropriation  sufficient  for  the  purposes  of  this  important 
enterprise. 

H.  P.  Walcott, 

For  the  Committee. 
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ANNUAL  REPORT  OF  DR.  J.  BERRIEN  LINDSLEY, 

Nashville,    Tennessee,  Treasurer  of  the  American  Public  Health 
Association,  November  13,  i88j. 


RECEIPTS. 

Balance  brought  forward    .....  $2,278.94 

Received  from  sale  of  Public  Health  .        .       .  238.29 

Received  from  donation      .....  5.00 

Received  for  dues  from  members       .       .       .  1,735.00 

Total       .   $4,257.23 

DISBURSEMENTS. 

Paid  for  printing,  binding,  and  mailing  Vol.  VII,  $1,511.05 

"          "          "                "      Vol.  VIII,  1,008.81 

Paid  for  purchase  of  former  volumes  .        .        .  34-86 

Paid  Secretary's  travelling  expenses    .        .        .  55 .00 

Paid  Treasurer's       "            "          .        .        .  39-oo 

Paid  Secretary's  stationery,  printing,  and  postage  257.89 

Paid  Treasurer's       "            "                "        .  69.34 

Total       .       .       .  •    .       .       .       .  $2,975-95 

Balance  on  hand         ......  $1,281.28 


The  above  expenditures  were  ordered  by  the  Executive  Committee, 
and  vouchers  for  the  same  are  herewith  submitted. 

J.  Berrien  Lindsley,  Treasurer. 


Detroit,  Nov.  15,  1883. 

To  the  President  of  the  A.  P.  H.  Association: 

Sir:  The  undersigned,  an  auditing  committee  appointed  to  audit  the 
Treasurer's  account  for  the  year  ending  November  13,  1883,  respectfully 
report  that  they  have  examined  the  vouchers,  and  find  the  same  correct. 

O.  W.  Wight, 

C.  W.  Chamberlain, 

Wm.  K.  Newton. 


CONSTITUTION 

OF  THE 

AMERICAN  PUBLIC  HEALTH  ASSOCIATION. 


TITLE. 

I.  This  Association  shall  be  called  "The  American  Public  Health 
Association." 

objects. 

II.  The  objects  of  this  Association  shall  be  the  advancement  of  sanitary 
science,  and  the  promotion  of  organizations  and  measures  for  the  practical 
application  of  public  hygiene. 

members. 

III.  The  members  of  this  Association  shall  be  known  as  Active  and 
Associate.  The  Executive  Committee  shall  determine  for  which  class  a 
candidate  shall  be  proposed.  The  Active  members  shall  constitute  the 
permanent  body  of  the  Association,  subject  to  the  provisions  of  the  con- 
stitution as  to  continuance  in  membership.  They  shall  be  selected  with 
special  reference  to  their  acknowledged  interest  in,  or  devotion  to,  sani- 
tary studies  and  allied  sciences,  and  to  the  practical  application  of  the 
same.  The  Associate  members  shall  be  elected  with  special  reference 
to  their  general  interest  only  in  sanitary  science,  and  shall  have  all  the 
privileges  and  publications  of  the  Association,  but  shall  not  be  entitled 
to  vote.    All  members  shall  be  elected  as  follows  : — 

Each  candidate  for  admission  shall  first  be  proposed  to  the  Executive 
Committee,  in  writing  (which  may  be  done  at  any  time),  with  a  state- 
ment of  the  business  or  profession,  and  special  qualifications,  of  the  per- 
son so  proposed.  On  recommendation  of  a  majority  of  the  committee,  and 
on  receiving  a  vote  of  two  thirds  of  the  members  present  at  a  regular 
meeting,  the  candidate  shall  be  declared  duly  elected  a  member  of  the 
Association.  The  annual  fee  of  membership  in  either  class  shall  be 
five  dollars. 

officers. 

IV.  The  officers  shall  be  a  President,  a  First  and  Second  Vice-Presi- 
dent, a  Secretary,  and  a  Treasurer. 

All  the  officers  shall  be  elected  by  ballot,  annually,  except  the  Secretary, 
who  shall  be  elected  for  a  term  of  three  years. 
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PRESIDING  OFFICER. 

V.  The  President,  or,  in  his  absence,  one  of  the  Vice-Presidents,  or 
in  their  absence,  a  Chairman  fro  tempore,  shall  preside  at  all  meetings 
of  the  Association.  He  shall  preserve  order,  and  shall  decide  all  ques- 
tions of  order,  subject  to  appeal  to  the  Association.  He  shall  also 
appoint  all  committees  authorized  by  the  Association,  unless  otherwise 
specially  ordered. 

SECRETARY. 

VI.  The  Secretary  shall  have  charge  of  the  Correspondence  and 
Records  of  the  Association  ;  and  he  shall  also  perform  the  duties  of  Libra- 
rian. He,  together  with  the  presiding  officer,  shall  certify  all  acts  of  the 
Association.  He  shall,  under  the  direction  of  the  Executive  Committee, 
give  due  notice  of  the  time  and  place  of  all  meetings  of  the  Association, 
and  attend  the  same.  He  shall  keep  fair  and  accurate  records  of  all  the 
proceedings  and  orders  of  the  Association  ;  and  shall  give  notice  to  the 
several  officers,  and  to  the  Executive  and  other  Committees,  of  all  votes, 
orders,  resolves,  and  proceedings  of  the  Association,  affecting  them  or 
appertaining  to  their  respective  duties. 

TREASURER. 

VII.  The  Treasurer  shall  collect  and  take  charge  of  the  funds  and 
securities  of  the  Association.  Out  of  these  funds  he  shall  pay  such  sums 
only  as  may  be  ordered  by  the  Association,  or  by  the  Executive  Commit- 
tee. He  shall  keep  a  true  account  of  his  receipts  and  payments  ;  and, 
at  each  annual  meeting,  render  the  same  to  the  Association,  when  a 
committee  shall  be  appointed  to  audit  his  accounts.  If  from  the  annual 
report  of  the  Treasurer  there  shall  appear  to  be  a  balance  against  the 
treasury,  no  appropriation  of  money  shall  be  made  for  any  object  but  the 
necessary  current  expenses  of  the  Association,  until  such  balance  shall 
be  paid. 

COMMITTEE. 

VIII.  There  shall  be  a  Standing  Committee,  to  be  known  as  "  The 
Executive  Committee,"  which  shall  consist  of  the  President,  the  First 
Vice-President,  Second  Vice-President,  Secretary,  and  Treasurer,  and 
six  members  annually  elected  by  ballot. 

All  committees,  and  all  members  preparing  scientific  reports  or  papers 
to  be  laid  before  the  Association,  at  its  annual  meetings,  must  give,  in 
writing,  the  title  of  such  reports  or  papers,  the  time  to  be  occupied  in 
reading  them,  and  an  abstract  of  their  contents,  to  the  Executive  Com- 
mittee, at  least  one  week  preceding  the  date  of  such  meeting,  to  secure 
their  announcement  in  the  order  of  business. 

EXECUTIVE  COMMITTEE. 

IX.  It  shall  be  the  duty  of  the  Executive  Committee  to  consider  and 
recommend  plans  for  promoting  the  objects  of  the  Association  ;  to  author- 
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ize  the  disbursement  and  expenditure  of  unappropriated  moneys  in  the 
treasury  for  the  payment  of  current  expenses  ;  to  consider  all  applications 
for  membership,  and,  at  the  regular  meetings,  report  the  name  of  such 
candidates  as  a  majority  shall  approve  ;  and,  generally,  to  superintend 
the  interests  of  the  Association,  and  execute  all  such  duties  as  may  from 
time  to  time  be  committed  to  them  by  the  Association.  At  least  one 
month  preceding  the  annual  meeting  of  the  Association,  the  Executive 
Committee  shall  cause  to  be  issued  to  members  a  notice  of  such  meeting, 
and  they  are  authorized  to  publish  the  same  in  medical,  scientific,  and 
other  periodicals,  but  without  expense  to  the  Association  ;  such  notice 
shall  contain  the  order  of  business  to  be  followed  at  said  meeting,  and, 
briefly,  the  subjects  to  be  presented,  and  the  special  points  of  discussion. 

MEETINGS. 

X.  The  time  and  place  of  each  annual  meeting  shall  be  fixed  at  the 
preceding  annual  meeting,  but  may  be  changed  by  the  Executive  Com- 
mittee for  reasons  that  shall  be  specified  in  the  announcement  of  the 
meeting.  Special  meetings  may  be  called,  at  any  time  or  place,  by  con- 
currence of  two  thirds  of  the  Executive  Committee.  There  shall  be  no 
election  of  officers,  or  change  of  By-laws,  or  appropriation  of  money  to 
exceed  the  amount  at  that  time  in  the  treasury,  at  such  special  meeting, 
except  by  a  vote  of  a  majority  of  all  the  members  of  the  Association. 
Whenever  a  special  meeting  is  to  be  held,  at  least  one  month's  notice 
shall,  if  possible,  be  given  by  circular,  to  all  the  members,  together  with 
the  order  of  business. 

QUORUM. 

XI.  At  the  annual  meeting  nine  members  shall  constitute  a  quorum 
for  the  election  of  officers,  a  change  of  the  Constitution,  the  election  of 
members,  and  the  appropriation  of  moneys. 

ORDER  OF  BUSINESS. 

XII.  The  order  of  business  at  all  meetings  of  the  Association  shall  be 
fixed  by  the  Executive  Committee,  and  such  order  must  be  completed 
before  any  other  business  is  introduced,  except  such  order  of  business  is 
suspended  by  a  vote  of  four  fifths  present. 

ALTERATION  OF  CONSTITUTION. 

XIII.  No  alteration  in  the  Constitution  of  the  Association  shall  be 
made  except  at  an  annual  meeting,  and  unless  such  alteration  shall  have 
been  proposed  at  a  previous  meeting,  and  entered  on  the  minutes  with 
the  name  of  the  member  proposing  the  same,  and  shall  be  adopted  by  a 
vote  of  two  thirds  of  the  members  present. 


OFFICERS  AND  COMMITTEES 


OF 

THE  AMERICAN  PUBLIC  HEALTH  ASSOCIATION. 


Organization,  1883,  1884. 


President   Dr.  Albert  L.  Gihon,  U.  S.  N.,  Washington,  D.  C. 

First  Vice-President    .    .  Dr.  James  E.  Reeves,  Wheeling,  W.  V. 

Second  Vice-President  .    .  Hon.  Erastus  Brooks,  Richmond,  N.  Y. 

Secretary   Dr.  Irving  A.  Watson,  Concord,  N.  H. 

Treasurer   Dr.  J.  Berrien  Lindsley,  Nashville,  Tenn. 


C '  Ex-officio  Members  Executive  Committee.) 
STANDING  COMMITTEES. 

EXECUTIVE  COMMITTEE. 
(Elective.) 

 Dayton,  Ohio. 

 Cambridge,  Mass. 

 Lawrenceburg.  Ind. 

 Washington,  D.  C. 

 Charleston,  S.  C. 

 New  Orleans,  La. 

advisory  council. 
The  President,  ex  officio. 


Alabama   Dr.  R.  D.  Webb,  Livingston. 

Arkansas   Dr.  D.  H.  Dungan,  Little  Rock. 

California   Dr.  F.  W.  Hatch,  Sacramento. 

Colorado   Dr.  Chas.  Ambrook,  Boulder. 

Connecticut   Dr.  C.  W.  Chamberlain,  Hartford. 

Delaware   Dr.  L.  P.  Bush,  Wilmington. 

Florida   Dr.  Robt.  B.  S.  Hargis,  Pensacola. 

Georgia   Dr.  W.  H.  Elliott,  Savannah. 

Illinois   Dr.  Hosmer  A.  Johnson,  Chicago. 

Indiana   Dr.  Thad.  M.  Stevens,  Indianapolis. 

Iowa   Dr.  R.  J.  Farquharson,  Des  Moines. 

Kentucky   Dr.  Wm.  Bailey,  Louisville. 

Louisiana   Dr.  S.  S.  Hekrick,  New  Orleans. 


Dr.  Thomas  L.  Neal  . 
Dr.  Henry  P.  Walcott 
Dr.  J.  D.  Gatch    .    .    .  , 
Dr.  Chas.  Smart,  U.  S.  A 
Dr.  H.  D.  Fraser    .  . 
Dr.  Gustavus  Devron  .  . 
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Maine   .    .  . 
Maryland  .  . 
Massachusetts 
Michigan  .  . 
Minnesota 
Mississippi 
Missouri 
New  Hampshire 
New  Jersey  . 
New  York  .  . 
North  Carolina 
Ohio     .    .  . 
Pennsylvania  . 
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J.  J.  Kreber  St.  Louis,  Mo. 

Hon.  John  M.  Kuhn  St.  Louis,  Mo. 

Hon.  Henry  D.  Laughlin  St.  Louis,  Mo. 

Dr.  J.  M.  Leonard  Rockford,  Ala. 

Joseph  G.  Lodge  St.  Louis.  Mo. 

W.  H.  Markham  St.  Louis,  Mo. 

John  F.  Merryman  .    .  St.  Louis,  Mo. 

Jordan  L.  Mott  New  York  City. 

David  R  Powell  St.  Louis,  Mo. 

James  J.  Powers  Brooklyn,  N.  Y. 

Thomas  Rodgers  Knoxville,  Tenn. 

Mrs.  R.  Rodgers  Knoxville,  Tenn. 

D.  S.  Roger  St.  Louis,  Mo. 

Dr.  Louis  C.  Seeley   Rushville,  111. 

Rev.  M.  A.  Shepard  Lebanon,  111. 

S.  W.  Smith  St.  Louis,  Mo. 

T.  Franklin  Smith  New  York  City. 

Dr.  John  A.  Tilden  Peekskill,  N.  Y. 

James  F.  Torrey  St.  Louis,  Mo. 

Dr.  Philo  G.  Valentine  St.  Louis,  Mo. 

Dr.  H.  B.  Van  Norman  Cleveland,  Ohio. 

Chas.  F.  Walther    .    .    .    .'  St.  Louis,  Mo. 

Dr.  L.  A.  Warsabo  Coldwater,  Mich. 

George  P.  Whiteland  St.  Louis,  Mo. 

James  E.  Withrow  St.  Louis,  Mo. 

William  S.  Wood  New  York  City. 


Note.  If  any  member  notices  an  error  in  the  above  lists,  he  will  greatly  oblige  the  Secretary  by 
calling  his  attention  to  the  same,  so  that  the  correction  may  be  made  in  the  next  published  list  of 
members.    The  prompt  report  of  the  death  of  any  member  is  also  requested. — Secretary. 


ERRATA. 


Page  6,  line  25,  for  kl  Quintelet"  read  Quetelet. 

Pages  254  and  289,  for  "  E.  H.  James,  m.  d.,"  read  E.  H.  Janes,  m.  d. 

Addendum — to  the  list  of  active  members  : 
Dr.  H.  O.  Marcy,  Boston,  Mass. 
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